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TO 

GEORGE  COMBE, 

ATTTHOR  OF  "  THE  CONSTITUTION  OF  MAN  CONSIDERED  IN  BELATICK 
TO  EXTEEKAL  OBJECTS,"  &C. 


My  Dear  George, 

On  the  eve  of  departure  to  a  foreign  clime,  in 
Bearcli  of  that  health  which  I  may  never  find,  I  gladly  seize  the  oppor- 
tunity of  dedicating  the  present  volume  to  you,  in  grateful  remembrance 
of  the  happiness  derived  from  our  life-long  and  unclouded  friendship. 
There  are  other  reasons  which  concur  to  render  such  a  dedication  pecu- 
liarly appropriate.    It  is  mainly  to  your  advice  and  influence  that  J 
am  indebted  for  perhaps  the  most  valuable  parts  of  my  general  and 
professional  education,  and  consequently  for  all  the  advantages  which 
I  have  derived  from  them.    It  is  to  the  example  of  your  untiring  zeal 
m  the  discovery  and  diifusion  of  useful  truths,  and  in  the  cause  of 
human  improvement,  that  I  owe  much  of  the  deep  interest  which  I 
have  long  felt  in  similar  pursuits.    And,  lastly,  if  this  or  any  other  of 
my  published  works  has  proved  useful  in  diminishing  the  sum  of  hu- 
man suffering,  or  in  adding  to  the  means  of  human  enjoyment,  it  is  in 
a  great  measure  to  you  that  I  owe  the  gratification  of  having  been  of 
some  service  to  myfeUow-men;  for  without  your  cheering  encourage- 
ment to  urge  me  on  at  the  beginning,  it  is  doubtful  whether  any  one  of 
my  volumes  would  ever  have  been  written.    To  rou,  therefore,  I  have 
great  p  easure  in  addressing  this  dedication,  as  a  sincere  expression  of 
the  gratitude,  esteem,  and  regard,  with  which  I  remain, 

Mt  Dear  George, 

Your  very  affectionate  Brother, 


Bdinbtjeqh,  October  15. 1842. 


AxVDREW  COMBE. 
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THE  AUTHOR'S  ADVEETISEMENT 

TO  THE 

FIFTH  EDITION. 


Since  the  first  publication  of  this  work,  four  editions,  amounting  to- 
gether to  nearly  8000  copies,  have  been  sold  in  this  country.  In  the 
United  States  also  it  has  enjoyed  a  very  wide  circulation.  This  success 
is  very  gratifying,  as  it  affords  an  encouraging  indication  that  the  im- 
portance of  physiological  knowledge  as  a  branch  of  general  instruction 
is  every  day  becoming  better  understood  and  more  extensively  recog- 
nised. 

In  the  third  edition  various  improvements  were  effected.  Of  these 
the  most  important  was  the  introduction  of  a  new  chapter,  explaining 
more  fuUy  the  relation  subsisting  between  the  different  kinds  of  food 
and  the  principal  varieties  of  the  human  constitution.  Several  other 
improvements,  of  a  stUl  more  extensive  kind,  and  in  which  I  intended 
to  turn  to  account  such  of  the  recent  discoveries  in  organic  chemistry  as 
have  a  more  direct  bearing  on  the  practical  principles  it  was  my  object 
to  expound,  had  also  occurred  to  me,  as  calculated  to  increase  the  utility 
of  the  work  and  place  it  on  a  level  with  the  science  of  the  day ;  but 
these  I  have  not  been  able  to  effect  to  the  extent  I  contemplated  and 
wished.  When  engaged  in  preparmg  this  edition  for  the  press,  a  re- 
currence of  severe  and  protracted  indisposition  obliged  me  to  desist,  and 
left  me  no  hope  of  being  able  to  accomplish  my  original  design,  without 
a  much  longer  delay  than  it  seemed  prudent  to  incur,  as  the  work  had 
abeady  been  several  months  out  of  print,  and  numerous  applications 
had  been  made  to  me,  urging  its  immediate  republication.  Never- 
theless, I  have  been  able  to  introduce  many  improvements,  especially 
in  the  first  half  of  the  work,  which  had  imdergone  a  careful  revision 
before  my  labours  were  interrupted:  among  these  may  be  specified 
the  insertion  of  what  I  think  will  be  found  a  useful  chapter  on  the 
Conditions  required  for  securing  Healthy  Digestion."  As  the  mode  of 
treating  the  subject  of  the  present  volume  is  in  many  respects  new,  and 
more  practical  in  its  character  than  that  followed  in  other  works  •  and 
as  it  seems  to  me  to  suggest  means  of  farther  improvement,  of  which 
others  may  avail  themselves ;  I  trust  that  most  readers  will  concur  with 
me  m  thmkmg  that  I  have  decided  correctly  in  not  delaying  the  repub- 
hcation  of  the  volume,  and  awaiting  the  uncertam  event  of  restored 
health  and  ability  to  render  it  more  complete. 
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ADVERTISEMENT. 


The  same  motive  whicli  induced  me  to  reprint  "  The  Principles  of 

Physiology  applied  to  Health  and  Education"  in  a  cheaper  form  an 

earnest  desire  to  render  it  accessible  to  all  classes  of  the  community  

has  induced  me  to  follow  a  similar  course  with  respect  to  the  present 
edition  of  this  wort.  The  continued  extensive  circulation  of  the  former 
treatise,  in  the  shape  of  a  "  People's  Edition,"  and  the  many  applica- 
tions I  have  received  from  persons  whoUy  unknown  to  me  for  a  cheap 
edition  of  that  now  in  the  hands  of  the  reader,  have  satisfied  me  that  I 
ought  to  adopt  this  plan.  But  here  I  have  chosen  the  smaller  size  of 
page,  as  more  pleasant  and  convenient  for  use  and  reference. 

Lastly,  I  think  it  necessary  to  repeat  on  this  occasion  a  caution  given 
in  the  preface  of  the  former  work,  as  to  the  spirit  in  which  the  follow- 
ing pages  ought  to  he  read  hy  those  whose  object  in  perusing  them  is 
not  merely  to  occupy  a  passing  hour.  The  subjects  treated  of  embrace 
80  many  important  facts  and  principles  of  action,  which  are  compara- 
tively new  to  the  general  reader,  that  it  is  only  by  their  careful  and 
frequent  study  that  he  can  become  sufficiently  familiar  with  them  to  avail 
himself,  to  the  full  extent,  of  the  applications  of  which  they  are  capable 
to  the  purposes  of  self-education  and  improvement,  and  to  the  preserva- 
tion or  recovery  of  health.  To  read  merely  as  one  reads  a  novel  or  a 
newspaper,  can  be  productive  of  but  little  solid  or  permanent  advan- 
tage ;  and  i  herefore,  while  I  value  highly  the  grateful  tribute  implied 
in  endeavouring  to  act  (it  may  be,  in  silence)  upon  the  principles  I  have 
unfolded,  I  feel  indiiferent  to  even  the  most  eloquent  and  laboured 
eulogium,  when  it  is  not  accompanied  by  any  practical  results.  I  am 
the  more  anxious  to  enforce  this  view,  because  many  will,  I  believe, 
read  with  increased  interest  and  advantage,  after  their  attention  has 
been  thus  earnestly  directed  in  the  very  outset  to  the  practical  charactei 
vxd  aim  of  the  work. 

Edinbuegh,  15th  4prU  1845. 


THE  EDITOR'S  ADVERTISEMENT 

TO 

THIS  EDITION. 


During  the  interval  of  two  years  which  elapsed  between  the  publica- 
tion of  the  fifth  edition  of  this  work  and  the  Author's  death  on  9th 
August  1847,  his  strength,  unhappily,  never  became  adequate  to 
the  accomplishment  of  his  wish  to  revise  and  improve  it  in  such  a 
manner  as  "to  place  it  on  a  level  with  the  science  of  the  day."  In 
consequence,  the  sixth,  seventh,  and  eighth  editions,  which  were  called 
for  in  rapid  succession,  and  which  brought  up  the  British  circulation  of 
the  book  to  above  16,000  copies,  were  merelj'  new  impressions  of  the 
edition  to  which  the  foregoing  advertisement  was  prefixed.  Shortly 
before  his  death,  Dr  Combe  expressed  a  desire  that  I  should  undertake 
that  revisal  of  his  works  which  he  saw  it  would  never  be  in  his  own 
power  to  effect.    In  making  this  selection  of  an  editor,  he  probably 
was  inBuenced  not  only  by  the  knowledge  that  I  had  devoted  much 
attention  to  the  study  of  the  necessary  branches  of  science,  but  also  by 
the  consideration  that,  from  long  and  familiar  intercourse  with  him,  I  was 
well  acquainted  with  the  views  which  guided  him  in  the  practice  of  his 
profession  and  in  the  composition  of  his  popular  writings,  and  heartily 
concurred  with  him  in  attaching  deep  importance  to  the  diflFusion, 
among  the  public  at  large,  of  a  general  knowledge  of  the  structure  and 
tunotions  of  the  body,  and  the  causes  by  which  its  health  and  efficiency 
are  preserved  or  unpaired.    I  willingly  undertook  the  office  ;  and  the 
ninth  edition  of  the  present  treatise  (5700  copies  of  which  were  printed) 
appeared  in  1849,  as  the  first-fruits  of  my  editorial  labours.    The  book 
imderwent  in  my  hands  a  severe  and  searching  revisal ;  and  while  on 
the  one  hand,  I  found  it  unnecessary  to  delete  passages  beyond  the 
amount  of  three  pages  in  all,  on  the  other  hand  the  additions  which 
were  made  extended  to  about  thirty-six.    My  leading  aim  was  to  in- 
trodnce  in  pursuance  of  the  Author's  unfulfilled  intention,  a  statement 
ot  the  doctrines  of  the  modern  school  of  organic  chemistry,  so  far  as 
tney  bear  on  the  composition  of  food  and  the  nature  of  the  digestive  pro- 

•  '  1•''''•H^''^^^''^°'=^°^°P'"io'^  t^en  existed-and  still  exists, 
rr.rS.'?  ^/i."^i!i'fhed  degree-on  many  points  connected  with  this  de- 
v^Jwl  f  I  P^yTlogy ;  tut,  though  sometimes  mentioning  the  opposite 
views  of  physiologists,  I  generally  thought  it  better  simply  to  state  tliose 
Inil  P^^T  "^^.l*  P^°bablG,  than  to  incur  the  risk  of  perplexing  the 
general  reader  with  controversy.  The  popular  nature  of  the  work 
frequently  prevented  me  from  entering  into  details  which  would  have 
been  proper  in  a  more  scientific  treatise. 
The  additions  are  contained  principally  in  Chapters  III.  and  XII., 


vlii     editor's  advertisement  to  this  edition. 

for  the  former  of  which  I  am  exclusively  responsible.  Others  are 
scattered  throughout  the  volume  ;  but  as  my  object  in  making  them 
was  to  amplify  statements  already  made,  to  correct  such  as  had  been 
shewn  by  recent  discoveries  to  be  erroneous,  and  to  illustrate  and  en- 
force, by  new  examples,  the  rules  laid  down  by  the  Author  for  the 
preservation  of  health,  they  nowise  altered  the  previous  character  of 
the  work,  which  thus  continued  to  be,  in  all  essential  respects,  such  as  it 
had  been  left  by  Dr  Combe.  My  chief  additions,  besides  Chapter  III., 
treat  of  the  following  subjects : — Elfect  of  narcotics  upon  the  appe- 
tite, pp.  7-8 ;  Chemical  action  of  saliva,  p.  19 ;  Absorption  by  the 
bloodvessels  of  the  stomach  and  bowels,  pp.  29,  37  ;  Chemical  charac- 
ter of  the  gastric  juice,  pp.  48-9  ;  Intestinal  digestion,  pp.  55,  126  ; 
Artificial  digestive  liquor,  pp.  58-9  ;  Changes  of  the  chyme  in  the  in- 
testines, pp.  61-63  ;  Process  of  assimilation,  p.  63  ;  Influence  of  the 
nervous  system  on  digestion,  pp.  113-14 ;  Properties  of  different  kinds 
of  food,  pp.  127-33 — of  fibrinous  food,  p.  138— of  vegetable  food, 
pp.  143-4,  145-50  ;  Effects  of  cod-liver  oil,  pp.  158-60  ;  Causes  of 
bad  health  in  the  prison  of  Nimes,  pp.  164-6 ;  Impurities  in  water, 
pp.  171-4 ;  Spirits  not  the  most  effectual  means  of  protection  from 
cold,  pp.  178-9  ;  Bowel-complaints,  pp.  183-5.  I  have  thought  it 
more  convenient  to  mention  the  chief  additions  here,  than  to  indicate 
the  new  passages  where  they  are  introduced ;  for,  as  my  sentences  are 
frequently  interwoven  with  the  Author's,  any  attempt  of  this  kind 
must  have  been  but  partial,  and  the  reader's  attention  would  have 
been  frequently  and  needlessly  distracted.  In  order  to  preserve,  how- 
ever, as  far  as  possible,  a  distinction  between  the  Author's  composition 
and  my  own,  I  have  uniformly  abstained  from  using  the  first  person 
singular  in  the  interpolated  passages. 

The  edition  above  spoken  of  being  now  exhausted,  I  have  been  called 
on  to  revise  the  work  a  second  time.  In  carefully  performing  this  duty, 
I  have  departed  no  further  from  the  text  as  previously  modified,  than 
to  the  extent  necessary  for  placing  it  in  harmony  with  the  few  and  not 
very  important  discoveries,  that  have  found  general  acceptance  since 
1849,  in  those  departments  of  physiology  and  chemistry  which  bear  on 
the  subject  of  the  work.  To  such  modern  theories  as  are  stiU  insuffi- 
ciently confirmed  by  experience,  I  have  thought  it  inexpedient  to 
refer  at  all  in  a  popular  treatise  like  the  present. 

J.  C. 

Edinbdkgh,  15th  December  1859. 


PEEEACE. 


The  present  volume  is  essentially  a  continuation  of  the  work  of  whicli 
numerous  editions  have  appeared,  under  the  title  of  "  The  Principles 
of  Physiology  applied  to  the  Preservation  of  Health,  and  to  the 
Improvement  of  Physical  and  Mental  Education  ;"  and  its  object  is  the 
same — namely,  to  lay  before  the  public  a  plain  and  intelligible  descrip- 
tion of  the  structure  and  uses  of  some  of  the  more  important  organs  ol 
the  human  body,  and  to  shew  how  information  of  this  kind  may  be  use- 
fully applied,  not  only  in  the  prevention  of  suffering,  but  in  improving 
the  physical,  moral,  and  intellectual  condition  of  man.  Books  on  diet  and 
indigestion  have  long  been  favourite  objects  of  study  with  the  general 
public,  and,  in  consequence,  every  age  has  produced  its  own  supply  of 
them.  Excellent,  however,  as  are  many  of  the  precepts  which  they  con- 
tain,- it  canriot  fail  to  have  struck  the  reflecting  reader,  how  very  trifling 
their  influence  has  been,  and  continues  to  be,  in  altering  the  mode  of 
life  of  those  classes  to  whom  they  are  addressed.  Among  the  causes 
which  may  be  assigned  for  this,  the  most  powerful  is  perhaps  the  force 
of  mere  habit,  which  makes  any  change  disagreeable,  and  prompts  to 
the  continuance  of  those  practices  m  which  we  have  long  indulged.  But 
the  fact  may  also  be  fairly  ascribed,  in  no  small  degree,  to  defects  in  the 
works  themselves  ;  in  most  of  which  attention  is  directed  almost  exclu- 
sively to  the  abstract  properties  of  the  different  kinds  of  food  and  drink, 
while  the  principles  on  which  their  adaptation  to  individual  cases  ought 
to  be  regulated,  and  by  observance  of  which  digestion  may  be  promoted 
or  retarded,  have  either  been  altogether  neglected,  or  been  treated  of  so 
I  cursorily  that  no  adequate  sense  of  their  practical  importance  has  been 
;  conveyed.  This  defect  is  the  more  remarkable,  because  daily  experience 
I  shews  that  the  observance  of  the  physiological  conditions  by  which  di- 
I  gestion  is  regulated,  is  practically  of  far  more  consequence  to  health 
than  strict  adherence  to  the  use  of  any  one  kind  of  food.  So  true  is 
this,  that,  under  ordinary  circumstances,  variety  in  diet  is  well  knoTO 
to  be  conducive  to  soundness  of  digestion  ;  and  except  when  the  contmued 
use  of  the  same  aliments  is  required  on  account  of  disease,  the  uniformity 
debilitates  rather  than  invigorates  the  digestive  organs. 

Another  influential  cause  of  the  little  regard  paid  to  dietetic  rules, 
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IS  the  imperfect  manner  in  which  thej  are  generaUy  enunciated,— as  mere 
frece-pts  or  opinions,  miconnected  with,  and  unsupported  by  any  refer- 
ence to,  the  physiological  laws  from  which  they  are  deduced.  The 
fact  is,  that,  in  common  with  the  organism  as  a  whole,  every  organ  of  the 
body  has  a  specific  constitution,  and  is  regulated  in  its  action  by  fixed  , 
laws.    In  each  tissue  there  is  a  tendency  to  persist  in  a  state  of  health,  ' 
unless  forced  into  morbid  action  by  influences  foreign  to  itself ;  and  there 
is  also  a  tendency,  when  it  is  disordered,  to  take  on  a  course  of  action  cal- 
culated to  regain  the  healthy  condition.    The  great  organs  of  the  body, 
with  the  names  of  which  the  public  is  familiar,  and  on  the  harmonious 
action  of  which  general  health  depends,  are  composed  of  combinations  of 
tissues,  and  in  their  aggregate  form  each  of  them  is  endowed  with  a 
power  of  self-preservation,  and  a  capacity  for  performing  a  special  func- 
tion, such  as  digestion  or  respiration,  calculated  to  promote  the  welfare 
of  the  general  economy.    The  action  of  every  tissue  thus  contributes,  by 
virtue  of  its  natural  constitution,  both  to  its  own  preservation,  and  to  the 
function  of  the  compound  organ  into  the  formation  of  which  it  enters. 
By  the  same  law,  the  action  of  every  compound  organ  contributes  ia  like 
manner  both  to  self-preservation  and  to  the  more  general  welfare  of  the 
body.    Every  one  of  these  actions  is  regulated  by  fixed  laws,  appointed 
by  divine  wisdom  ;  and  our  success  in  avoiding  causes  of  disease,  and  in 
removing  them  when  they  come  into  action,  will  greatly  depend  on  the 
extent  of  our  knowledge  of  the  nature  and  laws  of  the  tissues  and  those 
of  the  compound  organs,  and  their  relations  to  each  other  and  to  external 
objects.    In  teaching  dietetic  rules  and  hygienic  observances,  therefore, 
the  precepts  delivered  should  be  connected  with  and  supported  by  con- 
stant reference  to  the  physiological  laws  from  which  they  are  deduced. 
Thus  viewed,  they  come  before  the  mind  of  the  reader  as  the  mandates 
of  the  Creator ;  and  experience  will  soon  prove  that,  by  his  appointment, 
health  and  enjoyment  flow  from  obedience,  and  sickness  and  sutTering 
from  neglect  and  infringement  of  them.    It  is  chiefly  from  overlooking 
the  principles  by  which  the  action  of  the  different  organs  is  regulated 
in  reference  to  their  individual  conservation  and  their  ministration  to 
the  great  welfare  of  the  system,  that,  even  in  our  best  works,  the  relation 
subsisting  between  the  constitution  of  the  human  body  on  the  one  hand 
and  the  qualities  of  the  alLmentary  substances  on  the  other,  and  the 
physiological  conditions  under  which  digestion  is  successfully  carried  on, 
are  so  rarely  referred  to  in  laying  down  rules  for  our  guidance ;  and  yet, 
without  keeping  these  conditions  constantly  in  view,  it  is  impossible 
to  regulate  properly  the  adaptation  of  diet  in  any  individual  case.  From 
this  oversight,  while  the  attention  is  carefully  directed  to  the  considera-  i 
tion  of  the  abstract  qualities  of  the  different  kinds  of  aliment,  little  or  no 
regard  is  paid  to  the  relation  in  which  they  stand  to  the  individual  con- 
stitution, as  modified  by  age,  sex,  season,  and  circumstances,  or  to  the  || 
observance  of  the  fundamental  lav,'s  of  digestion.    And  hence,  although    1 1 
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these  conditions  are  not  unfrequently  of  much  greater  importance  to  tho 
general  health  than  even  the  right  selection  of  food,  yet,  when  indigestion 
arises  from  neglecting  them,  the  food  alone  is  blamed,  and  erroneous 
conclusions  are  drawn,  by  relying  on  which  upon  future  occasions,  we 
may  easily  be  led  into  still  more  serious  mistakes. 

^  It  is,  indeed,  from  being  thus  left  without  any  guiding  principle  to 
direct  their  experience,  and  test  the  accuracy  of  the  precepts  laid  down 
to  them  for  the  regulation  of  their  conduct,  that  many  persons  begin  by 
being  bewildered  by  the  nimierous  discrepancies  which  they  meet  with 
between  facts  and  doctrine,  between  counsel  and  experience, — and  end 
by  becoming  entirely  sceptical  on  the  subject  of  all  dietetic  rules  what- 
ever, and  regarding  them  as  mere  theoretical  effusions,  based  on  fancy, 
and  undeserving  of  a  moment's  consideration. 

The  true  remedy  for  this  state  of  things  is,  not  to  turn  away  in  dis- 
gust and  despair,  but  to  resort  to  a  more  rational  mode  of  inquiry  cer- 

tam  that,  in  proportion  as  we  advance,  some  useful  result  will  reward 
our  labours.  Such,  accordmgly  (as  is  more  fully  explained  in  Chap- 
ter VIII.),  has  been  my  aim  in  the  present  publication  ;  and  if  I  shall 
be  found  to  have  been  even  inoderately  successful  in  attaining  it  I  shall 
rejoice  m  the  confident  beUef  that  the  reflecting  reader  will  find  many 
of  his  difficulties  removed,  and  that  other  inquirers  will  be  led  to  still 
more  positive  and  beneficial  results  than  I  have  been  able  to  attain. 
Utility  has  been  my  great  object  throughout.  In  following  what  I  con- 
ceive to  be  an  improved  mode  of  investigation,  based  on  physiological 
prmciples,  I  have,  m  some  instances,  placed  known  facts  in  a  new  point 
of  view,  and  deduced  from  them  practical  inferences  of  considerable  value 
and  easy  application.  But  beyond  this  I  am  not  ambitious  of  original- 
ity ;  and  if  I  have  anywhere  used  expressions  which  may  seem  to  do 
injustice  to  others,  it  has  been  entirely  without  any  such  design,  and  I 
mistake  ^°  acknowledge  my  error  and  rectify  the  involuntary 

From  this  explanation  of  the  objects  of  the  work,  the  reader  will  be 
warned  at  the  very  outset  that  it  is  no  j^art  of  my  intention  to  occupy 
It  w  th  a  detailed  description  of  aU  the  substances  used  for  the  nourisfi- 
^\TetuT"r°^  """""U  ^^-l^'^e'^  °f  tl^-  i-d,  like  that  of  reme- 
atleaTit  Unf "  'T'"^^'  physician;  but,  in  its  minute  details 

at  least,  it  is  of  secondary  importance  to  the  non-medical  public,  and  there- 
fore has  no  clami  on  our  attention  in  a  work  designed  chieflT  o  unfold 
principles  of  conduct,  the  applicability  and  iinportance  o7 which  to  tl  « 

ifooToT'         h'"''r^-f  ^^^""'^     '"^^  same.'wSver  beteUd  0? 
\v  JZ.  T  '  ^^"^"'^^^^^"-l  j>^1^3ists.  In  the  recent  treatises  of  Lmide 
Pereira.  Truman,  Bryant,  and  others,  the  reader  will  find  ample  iiTJo^-' 
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mation  on  the  various  articles  of  food  and  drink ;  and  to  them,  therefore, 
I  beg  leave  to  refer  him. 

In  the  previous  editions  of  this  volume,  I  stated  that  I  had  derived 
great  advantage  from  a  very  valuable  work  by  Dr  William  Beau- 
mont of  America,  which — though  faulty  in  its  arrangement,  and  neces- 
sarily defective  in  many  essential  particulars — contains  an  authentic 
record  of  some  of  the  most  curious  and  instructive  observations  which 
have  ever  been  made  on  the  process  of  digestion.  That  excellent  and 
enlightened  physiologist  had  the  rare  good  fortune  to  meet  with  a  case 
where  an  artificial  opening  into  the  stomach  existed,  through  which  he 
could  see  every  thing  that  took  place  during  the  progress  of  healthy 
digestion  ;  and,  with  the  most  disinterested  zeal  and  admirable  perse- 
verance, he  proceeded  to  avaU  hinaself  of  the  opportunity  thus  afforded 
of  advancing  human  knowledge,  by  engaging  the  patient,  at  a  heavy  ex- 
pense, to  live  with  him  for  several  years,  and  become  the  subject  of  nume- 
rous and  carefully  conducted  experiments^  Having,  through  the  kind- 
ness of  a  friend  resident  in  the  United  States,  been  early  favoured  with 
a  copy  of  the  original  work,  I  felt  so  strong  a  conviction  of  the  superior 
value  of  investigations  conducted  under  circumstances  so  unusually  free 
from  the  many  sources  of  error  inseparable  from  most  experiments  on 
animals,  that,  at  the  time,  I  had  almost  resolved  to  reprint  it  entire,  both 
as  an  act  of  justice  to  Dr  Beaumont,  and  as  a  valuable  contribution  to 
physiological  science.  In  the  belief,  however,  that  a  republication  would 
immediately  appear  from  some  other  quarter,  I  abstained  from  doing  so, 
and  contented  (myself  with  making  free  use  of  such  parts  of  it  as  seemed 
most  calculated  to  throw  light  upon  the  practical  questions  which  I  was 
engaged  in  discussing.  But  after  waiting  in  vain  for  two  years,  and 
finding  the  interest  excited  by  Dr  Beaumont's  experiments  increase  in 
proportion  as  their  nature  and  value  became  more  extensively  known,  by 
means  of  the  extracts  given  in  the  present  volume,  I  felt  it  due  to  Dr 
Beaumont  to  delay  no  longer,  and  accordingly  republished  his  work  with 
the  addition  of  various  explanatory  and  practical  notes  ;*  and  the  high 
favour  with  which  it  has  been  welcomed  by  the  leadmg  medical  jour 
nals,  shews  that  I  did  not  exaggerate  its  importance. 

Dr  Beaumont's  work  being  thus  rendered  accessible  to  the  English 
reader,  I  was  desirous  to  omit,  in  the  subsequent  editions  of  the  present 
treatise,  a  great  portion  of  the  matter  formerly  extracted  from  it.  But 
on  making  the  attempt,  I  found  many  of  the  extracts  so  mixed  up  with 
the  practical  conclusions  which  they  were  used  to  enforce,  that  I  could 
not  leave  them  out  without  materially  weakening  the  argument.  I  have, 

•  Exncrimenta  and  Olisorvationa  on  the  Gastric  Jnico  and  tlio  Physiology  of  Digostion, 
bv  William  Boaumont,  M.D.,  of  tlio  United  States  Army.  Keprinted  with  Notes  by  Andrew 
Couibc,  MJ).  1  vol.  post  8vo.  Edipburgb,  1S38. 
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therefore,  retained  nearly  the  whole  of  them  ;  and  an  additional  reason 
for  doing  so  was,  that  Dr  Beaumont's  volume  is  in  the  hands  almost 
exclusively  of  professional  men,  and  is  thus  likely  to  remain  almost  as 
little  known  to  the  general  reader,  as  if  it  were  still  confined  in  circula- 
tion to  the  other  side  of  the  Atlantic. 

Objections  may  be  stated  to  several  of  the  repetitions  which  occur  in 
the  following  pages.  The  only  apology  I  have  to  offer  for  them  is,  that 
I  committed  them  deliberately,  because  they  seemed  necessary  to  ensure 
clearness,  and  because  the  intimate  manner  in  which  the  different  func- 
tions are  connected  with  each  other,  sometimes  m.ade  it  impossible  to 
explain  one  without  again  referring  to  the  rest.  My  prime  objects  being 
to  render  the  meaning  unequivocally  plain,  and  impress  the  subject 
deeply  upon  the  reader's  mind,  I  thought  it  better  to  risk  in  this  way 
the  occasional  repetition  of  an  important  truth,  than  to  leave  it  in  danger 
of  being  vaguely  apprehended,  or  its  true  value  unperceived.  For  these 
reasons,  it  is  hoped  that  the  fault — if  such  is — ^will  be  readily  for- 
given. 
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CHAPTER  I 

GENERAL  REMAEKS  ON  WASTE, 
GROWTH,  AND  NUTRITION. 

Taste  or  lo^a  of  substance  always  attendant  on  ac- 
tion— In  the  vegetable  and  animal  kingdoms 
waste  is  greater  than  in  tlie  physical — l^iving 
bodies  arejdistingTiished  by  possessing  the  power 
of  repairing  waste — Ve^etaSios,  being  rooted  in 
one  place,  are  always  in  connection  with  their 
food — Animals,  being  obliged  to  wander,  receive 
theirfood  at  intervals  into  a  stomach — Nutrition 
moat  active  when  growth  and  waste  are  greatest 
— In  vegetables  the  same  causes  whicli  increase 
these  processes  alsoatimulatenutrition— Butani- 
Dials:require  a  monitor  to  warn  them  when  food 
is  needed — The  sense  of  Appetite  answers  this 
purpose — The  possession  of  a  stomach  implies  a 
sense  of  Appetite  to  regulate  the  supplies  of  food. 

Among  the  properties  by  which  liv- 
ing bodies  are  characterised,  there  are 
perhaps  none  more  remarliable  than 
those  which  liave  reference  to  the  re- 
ception and  assimilation  of  their  food. 
AVithout  continually  receiving  supplies 
of  nourishment,  and  without  a  power  of 
assimilating  (from  similis,  like — making 
into  like)  or  converting  that  nourisli- 
ment  into  their  own  living  structure, 
neither  animals  nor  vegetables  could 
continue  to  exist.  In  all  animals,  ac- 
cordingly, however  rudimentary  their 
form,  and  even  where  no  trace  of  brain, 
heart,  lungs,  spinal  marrow,  or  other 
distinct  organization, can  be  discovered, 
some  provision  for  the  reception  and 
assimilation  of  food  is  uniformly  to  be 
met  with.  In  the  lowest  of  all,  indeed, 
the  entire  being  seems  to  be  little  else 
than  an  apparatus  for  nutrition. 

It  is  not  difHcult  to  discover  the 
reason  of  this  never-failing  provision. 
At  every  instant  of  time  a  change  in 
the  constituent  elements  of  the  animal 
body  is  going  on.  Every  movement 
and  every  vital  act  are  accompanied  by 
a  corresj^onding  change  in  the  organs 
by  which  they  are  performed.  After 
having  served  its  appointed  purpose, 
the  old  material  separates  from  the 
living  structure,  returns  under  the  do- 


minion of  purely  chemical  laws,  and 
i&^excreted  or  thrown  out  fx'om  the  body 
in  the  form  of  new  compounds,  the  con- 
tinued presence  of  which  in  the  system 
would  prove  hurtful,  and  even  destruc- 
tive to  life.  In  whatever  act  we  may 
be  engaged,  even  in  the  very  act  of 
breathing,  organic  change  and  organic 
waste  are  invariable  concomitants,  and 
the  greater  the  activity,  the  more  rapid 
the  change  and  waste ;  and,  conse- 
quently, the  greater  the  need  of  fresli 
supplies  of  nourishment  to  replace  the 
loss.  Of  these  facts,  we  have  familiar 
examples,  both  in  the  rapid  wasting 
away  of  the  body  under  severe  muscu- 
lar exertion,  especially  when  food  is 
not  supplied  in  sufficient  quantity  ;  and 
in  the  very  small  waste  which  goes  on 
when  animal  life  is  at  its  lowest  ebb, 
as  during  the  sleep  of  hybernating  ani- 
mals. Constituted  as  we  are,  indeed,  it 
is  as  impossible  for  animal  activity  to 
go  on  without  a  corresponding  organic 
waste,  as  it  is  for  any  form  of  combus- 
tion to  go  on  without  a  proportional 
consumption  of  fuel. 

Such,  then,  being  the  unalterable 
law  of  animal  life,  it  is  plain,  that, 
without  a  corresponding  and  conti- 
nually recurringsupply  of  nourishment 
to  repair  the  waste  consequent  on  ac- 
tivity, and  without  the  power  of  assi- 
milating that  nourishment,  decay  and 
death  would  speedily  ensue.  But  it  is 
not  merely  for  the  purpose  of  repla- 
cing waste  materials  that  supplies  are 
required.  Liebig,  in  his  interesting 
researches  into  animal  chemistry,  was 
the  first  to  shew  strong  grounds  for 
believing  that  a  considerable  portion 
of  the  food  we  consume  is  necessary 
more  for  the  purposes  of  respiration 
than  of  direct  nutrition,  and  that  its 
chief  object  is  the  production  of  animal  \ 
heat — a  requisite  not  less  important  ; 
than  nutrition  itself  for  the  support  of  \ 
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animal  life.    Liebig  went  even  far- 
ther than  this,  and  attempted  to  shew- 
that  the  changes  undei'gone  by  the  food, 
during  its  assimilation  and  subsequent 
progress  through  the  system,  are  in 
reality  the  conditions  on  which  organic 
activity  and  all  the  phenomena  of  life 
directly  depend.  .But  although  Lie- 
big's  inferences  are  not  less  probable 
than  ingenious  and  profound,  they  are 
based  on  considerations  too  exclusively 
chemical  to  warrant  their  unreserved 
adoption.    Occasionally,  also,  his  phy  - 
siological premises  are  so  partial  and 
imperfect,  if  not  purely  theoretical, 
as  to  excite  distrust  in  the  reasoning 
founded  on  them.     Under  this  con- 
viction, 1  consider  it  more  prudent, 
in  a  popular  work  like  the  present, 
to  confine  my  attention  as  much  as 
possible  to  such  truths  only  as  may 
be  easily  understood  and  applied  to 
practice,  and  not  to  risk  confusing  the 
mind  of  the  unprofessional  reader  by 
the  introduction  of  facts  or  doctrines 
which,  although  now  supported  by  the 
results  of  more  extended  investigation 
by  men  of  science,  are  of  little  value 
as  practical  rules  of  conduct. 

"Waste  of  substance,  as  an  insepara- 
ble accompaniment  of  action,  is  not  pe- 
culiar to  living  bodies.  It  is  a  universal 
law  of  nature,  and  is  equally  conspi- 
cuous in  the  inanimate  world.  So  well, 
indeed,  is  this  connexion  understood, 
that  itis  an  important  aim  in  mechanics 
to  reduce,  to  the  lowest  possible  amount, 
the  loss  of  substance  consequent  upon 
motion.  But  beyond  this  point  of  re- 
semblance between  dead  and  living 
bodies,  a  remarkable  difference  presents 
itself.  In  the  inanimate  world,  what 
is  once  lost  or  worn  away  is  lost  for  ever. 
Tliere  is  no  power  inherent  in  the  pis- 
ton of  the  steam-engine  by  wliich  it  can 
repair  its  own  loss  of  particles;  and 
consequently,  in  the  course  of  time,  it 
must  either  be  laid  aside  as  useless,  or 
be  remodelled  by  the  hand  of  the  work- 
man. But  living  bodies,  whether  ve- 
getable or  animal,  possess,  as  we  have 
seen,  the  characteristic  of  being  able 
to  repair  their  own  waste,  and  add  to 
their  own  substance ;  and  the  po.ssegsion 
of  such  a  power  is  essential  to  their 


very  existence.    If  the  sunflower,  which 
in  fine  weather  exhales  thirty  ounces  j 
of  fluid  between  sunrise  and  sunset,  i' 
contained  no  provision  within  its  own  I 
structure  for  repairing  this  enormous 
waste,  it  would  necessarily  shrivel  1 
and  die  witliin  a  few  hours,  as  it  ac-  [ 
tually  does  when  plucked  up  by  the 
roots.    In  like  manner,  if  man,  whose 
system  throws  out  every  day  five  or  six 
pounds  of  waste  matter  by  the  ordinary  | 
channels  of  excretion,  possessed  no  ij 
means  of  repairing  the  loss,  his  organism  i  j 
would  speedily  decay  and  perish.  This  ] 
very  result  is  frequently  witnessed  in  ^ 
cases  of  shipwreck  and  other  disasters,  ; 
where,  owing  to  the  impossibility  of  j 
obtaining  food,  death  ensues  from  the 
body  being  gradually  consumed  in  the 
act  of  carrying  on  the  operations  of  ' 
life.    In  some  instances,  this  has  even  j 
proceeded  so  far  that  three-fourths  of 
the  whole  weight  of  the  body  have  been 
lost  before  life  became  extinct. 

Here,  however,  the  term  waste,  as 
applied  to  vegetables,  is  not  employed  , 
in  the  same  strict  sense  as  when  ap- 
plied to  animals.    Correctly  speaking, 
the  exhalation  from  living  plants  is  not  i 
actual  waste  of  substance.    The  solid 
vegetable  fibre,  when  once  formed,  is 
neither  changed  nor  renewed  like  the 
tissue  of  an  animal  organ.    Hence,  a  | 
tree  once  fully  developed,  may,  from 
subsequent  want  of  nourishment,  cease 
to  grow,  or  actually  die  ;  but  it  will 
neither  shrink  in  size  nor  waste  away,  ' 
as  an  animal  does  when  deprived  of 
food.    A  tree  never  becomes  thin,  as 
animals  do,  from  disease  or  mismanage- 
ment.   Its  substance,  once  formed,  re-  j 
mains  undiminished  while  life  conti- 
nues ;  and  its  decay  dates  only  from 
the  period  of  its  death,  when  the  or- 
dinary chemical  laws  resume  the  ascen-  \ 
dancy.    The  exhalation  from  the  sun- 
flower, then,  is  not  waste  in  the  true 
sense  of  the  word,  but  the  escape  of 
water  absorbed  from  the  soil  or  air.  1 
But  as,  in  the  vegetable  world,  every 
leaf  of  a  tree  is  incessantly  pouring  out  ' 
some  portion  of  its  fluids,  and  every 
flower  forming  its  own  fruit  and  seed,  1 1 
speedily  to  be  separated  from,  and  lost  . 
to  its  parent  stem,  and  as  the  ordinary  ! 
exhalations  from  their  surface  present  , 
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many  points  of  analogy  with  the  waste 
which  goes  on  in  animals,  we  may, 
without  impropriety,  apply  the  same 
term  to  both,  provided  we  bear  in  mind 
that,  in  animals,  waste  extends  to  the 
actual  substance  of  the  organs,  and  in- 
creases in  exact  proportion  to  the  exer- 
cise of  their  various  functions  ;  where- 
as, in  vegetables,  the  solid  structure 
remains  unchanged,  and  the  exhaled 
fluids  are  derived  from  the  external 
supplies  afforded  by  the  soil  and  the 
air  in  which  they  grow. 
I     Waste  being,  in  this  sense,  the  never- 
!  failing  accompaniment  or  condition  of 
vital  action,  it  follows  that  a  supply 
of  nourishment  proportionate  to  that 
waste  is  indispensable  for  the  mainte- 
nance of  health  and  life.    We  find, 
accordingly,  that  Nature  has  specially 
provided  for  this  necessity,  and  en- 
dowed both  animals  and  vegetables 
•with  the  jjower  of  obtaining  and  assi- 
milating the  food  from  which  the  re- 
quisite nourishment  may  be  obtained. 
But  while  the  end  secured  is  the  same 
I  in  both,  the  means  employed  to  effect 
it  are  widely  different.    This,  indeed, 
might  be  expected,  when  we  consider 
the  very  different  circumstances  in 
which  animals  and  vegetables  are  in- 
tended to  live,  and  which  obviously 
render  any  great  similarity  in  their 
modeof  nourishmentimpossible.  With 
few  exceptions,  animals  can  change 
their  place  at  will;  and  when  food 
fails  them  in  one  quarter,  they  can 
seek  it  in  another.     But  vegetables 
grow,  flourish,  and  die,  chained  to  one 
spot  of  earth  ;  they  cannot  wander  in 
search  of  a  new  soil,  or  a  purer  air, 
when  those  in  which  they  live  become 
exhausted  of  nutriment.    In  accord- 
ance with  these  peculiarities,  animals 
have  the  power  of  storing  up,  at  one 
j  meal,  aliment  sufiicientfor  some  length 
I!  of  time  ;  while  plants  have  no  power  of 
I  providing  beforehand  for  the  wants  of 
I  the  morrow.    Hence  the  necessity  for 
that  difference  which  we  find  in  the  nu- 
tritive apparatus  of  each.    The  vcn-e- 
table,  firmly  rooted  in  its  place,  and  de- 
riving support,  at  every  moment,  from 
the  soil  and  air  with  which  it  is  con- 
tinually in  contact,  has  no  use  for  a  sto- 
mach in  which  to  store  up  supplies  for 


future  use.     With  animals,  however, 
it  is  far  otherwise  :  in  the  very  act  of 
searching  for  food,  they  are  compelled 
to  frequent  change  of  place  ;  and  with- 
out a  stomach  in  which  to  store  up  a 
temporary  sujjply,  from  which  the  sys- 
tem may  be  nourished  even  when  in 
motion,  they  would  be  continually  ex- 
posed to  starvation  and  death.  Instead 
of  being  rooted  to  the  spot  like  plants, 
animals  not  only  enjoy  the  privilege 
of  locomotion,  but  are  compelled  to 
use  it,  and  often  to  go  to  a  distance, 
in  search  of  food  and  shelter.  Conse- 
quently, if  their  vessels  of  nutrition 
were,  like  those  of  plants,  in  direct 
communication  with  the  external  sub- 
stances which  afford  them  nourish- 
ment, these  vessels  would  be  liable  to 
be  torn  asunder  at  every  movement, 
and  the  animals  must  either  die  from 
starvation,  or  forego  the  exercise  of  the 
higher  functions  for  which  they  were 
created.    The  necessity  for  a  constant 
change  of  place  being  thus  imposed  on 
them,  a  difference  in  the  mode  of  their 
n  utrition  became  also  indispensable.  To 
enable  them,  in  all  situations,  to  main- 
tain the  requisite  connexion  with  their 
food,  they  are  provided  with  a  recep- 
tacle or  stomach,  in  which  to  store  up 
supplies  proportioned  to  their  necessi- 
ties and  mode  of  life.   In  their  change 
of  place,  they  thus  carry  along  with  them 
nourishment  adequate  to  their  wants ; 
and  the  small  nutritive  vessels  imbibe 
their  supplies  from  the  internal  sur- 
face of  the  stomach  and  bowels,  with 
which  the  food  is  in  contact;  just  as 
the  roots  or  nutritive  vessels  of  vege- 
tables do  from  their  contiguous  soil. 
The  possession  of  a  stomach  is,  accord- 
ingly, a  characteristic  of  the  animal 
system  as  contrasted  with  that  of  ve- 
getables ;  and,  as  already  mentioned,  it 
is  found  even  in  the  lowest  orders  of 
zoophytes,  which,  in  other  respects,  aro 
so  nearly  allied  to  plants. 

The  objects  of  nutrition  being  to 
sustain  tiie  vital  operations,  to  repair 
waste,  and  to  furnish  materials  for  the 
development  of  the  body,  that  process 
always  goes  on  most  vigorously  when 
the  animal  functions  aro  most  active, 
and  growth  and  waste  proceed  with 
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the  greatest  rapidity — the  condition 
of  health  being,  of  course,  understood. 
Even  in  vegetables,  this  relation  is 
distinctly  observable.    In  spring  and 
summei',  when,  under  the  stimulus  of 
heat  and  light,  vegetable  life  is  most 
active,  and  when  leaves,  flowers,  and 
fruit  are  to  be  formed  and  growth 
carried  on,  nourishment  is  largely 
drawn  from  the  soil,  and  the  elabora- 
tion and  circulation  of  the  sap  are 
proportionally  vigorous;  whereas  in 
winter,  when  the  leaves  and  flowers 
have  passed  away,  and  vegetable  life 
is  in  repose,  little  nourishment  is  need- 
ed, and  the  circulation  of  the  sap  is 
proportionally  slow.     In  accordance 
with  these  facts,  every  one  will  recol- 
lect how  freely  a  shrub  or  a  tree  bleeds, 
as  it  is  called,  when  its  bark  is  cut 
early  in  the  season,  and  how  dry  it 
becomes  on  the  approach  of  winter. 
It  is  the  activity  of  the  circulation  in 
summer  which  renders  the  temporary 
suspension  of  the  process  by  transplant- 
ing so  generally  fatal  at  that  season  ; 
whereas,  owing  to  the  comparative 
sluggishness  with  which  it  is  carried 
on  in  winter,  its  partial  interruption 
is  then  attended  with  much  less  risk. 

If  waste,  growth,  and  the  activity 
of  animal  and  vegetable  life,  were  al- 
ways uniform  in  amount,  the  same 
kind  and  quantity  of  nutriment  would 
be  required  at  all  ages,  times,  and  sea- 
sons, and  the  due  regulation  of  diet 
would  become  comparatively  easy  and 
definite.    But  the  reverse  is  the  case ; 
for,  as  we  have  already  seen,  a  remark- 
able difference  in  the  activity  of  these 
processes  is  observable  at  different 
times,  even  in  vegetables;  and,  con- 
sequently, the   nutriment  which  is 
perfectly  sufficient  to  sustain  life  at 
one  time,  might  prove  either  excessive 
or  wholly  inadequate  at  another,  un- 
der, perhaps,  opposite  circumstances. 
Here,  then,  is  an  obvious  necessity  for 
some  regulating  power  to  preside  over 
and  proportion  the  supplies  to  the 
actual  wants  ;  and  what  that  power  is, 
we  shall  now  shortly  explain. 

The  great  peculiarity  by  which  ani- 
mals are  distinguished  from  vegeta- 
bles, consists  in  the  instincts  and  in- 
telligence by  which  the  former  arc 


impelled  to  use  the  requisite  means 
for  their  own  preservation,  in  what- 
ever situation  they  may  be  placed; 
whereas  the  vegetable  possesses  no  ana- 
logous powers,  and  has  neitherinstincts 
nor  intelligence.    In  accordance  with 
this  distinction,  animals  are  entrusted, 
to  a  considerable  extent,  with  the  supply 
of  their  own  wants.    But  plants  have 
no  such  discretionary  power:  the  quan- 
tity of  nourishment  which  they  imbibe 
depends  entirely  on  the  circumstances 
in  which  they  are  placed,  and  varies 
as  these  vary.    When  they  are  expos- 
ed, as  in  spring  and  summer,  to  the 
stimulus  of  heat  and  light,  all  their 
functions  become  excited ;  growth  and 
the  development  of  new  parts  are  ac- 
celerated ;  and,  consequently,  a  more 
abundant  supply  of  nourishment  be- 
comes indispensable  to  their  health 
and  existence.    To  meet  this  demand, 
Nature  sends  the  frequent  rains  which 
are  so  essential  to  their  wellbeing  ; 
and  if  placed  iu  a  dry  soil,  incapa- 
ble of  affording  a  copious  supply  of 
sap,  they  speedily  wither  and  die.  Ex- 
posed   to  cold,  on  the  other  hand, 
and  shaded  from  the  light,  their  vita- 
lity is  impaired,  and  the  demand  for 
nourishment  greatly  diminished.  This 
is  uniformly  the  case  in  winter ;  and 
many  circumstances   shew  that  the 
change  is  really  owing  to  the  causes 
mentioned  above,  and  not  to  any  thing 
inherent  in  the  constitution  of  the  ve- 
getable itself,  apart  from  these.  In 
tropical  climates,  for  example,  where 
heat,  light,  and  moisture  abound,  vege- 
table life  is  ever  active,  and  the  fo- 
liage ever  thick  and  abundant ;  and 
even  in  our  own  northern  region,  we 
are  able,  by  artificial  heat,  so  far  to 
anticipate  the  natural  order  of  the 
seasons,  as  to  obtain  the  ripened  fruit 
of  the  vine  in  the  very  beginning  of 
spring.    The  whole  system  of  forcing 
vegetables  and  fruit,  so  generally  re- 
sorted to  for  the  early  supply  of  our 
markets,  is,  in  truth,  founded  on  the 
principle  we  are  now  discussing :  by 
the  regulated  application  of  heat  Jight, 
air,  and  moisture,  we  are  able  to  hasten 
or  to  retard,  to  a  very  considerable  ex- 
tent, the  ordinary  stages  of  vegetable 
life.    But  to  ensure  success  in  our 
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operations,  we  must  be  careful  to  pro- 
portion the  supply  of  nourishment  to 
the  state  of  the  plant  at  the  time.  If, 
by  the  application  of  heat,  we  have 
stimulated  it  to  premature  growth  and 
foliage,  we  must,  at  the  same  time, 
provide  for  it  an  adequate  supply  of 
food,  otherwise  its  activity  will  exhaust 
itself,  and  induce  premature  decay. 
Hence  the  regular  watering  which 
greenhouse  plants  require.  But  if  we 
lower  the  vitality  and  retard  the  pro- 
gress of  the  plant  by  excluding  heat 
and  light,  the  same  copious  nourish- 
ment will  not  only  be  unnecessary, 
but  probably  do  harm  by  inducing  re- 
pletion and  disease. 

In  vegetables,  the  absorption  of  food 
is  thus  regulated,  not  by  any  discre- 
tionary choice  of  the  plant  itself,  but 
chiefly  by  the  circumstances  of  heat, 
moisture,  and  light,  under  which  it  is 
placed,  and  by  the  consequent  neces- 
sity which  exists  at  the  time  for  a 
larger  or  smaller  supply  of  nourish- 
ment to  carry  on  the  various  processes 
of  vegetable  life.  According  to  this 
arrangement,  nutrition  is  always  most 
active  when  the  greatest  expenditure 
of  material  is  taking  place.  When 
growth  is  going  on  rapidly,  and  the 
leaves  are  unfolding  themselves,  sap  is 
sucked  up  from  the  earth  in  immense 
quantity ;  but  when  these  processes 
are  completed  as  summer  advances, 
and  hardly  any  fresh  materials  are  re- 
quired, except  for  the  consolidation  of 
the  new  growth  and  the  supply  of  the 
loss  by  exhalation,  a  much  smaller 
amount  of  nourishment  suffices,  and 
the  sap  no  longer  circulates  in  the 
same  profusion.  In  autumn,  again — 
when  the  fruit  arrives  at  maturity, 
the  leaves  begin  to  drop  off,  and  the 
activity  of  vegetable  life  suffers  abate- 
ment— nutrition  is  reduced  to  its  low- 
est ebb  ;  and  in  this  state  it  continues 
till  the  return  of  spring  stimulates 
every  organ  to  new  action,  and  once 
more  excites  a  demand  for  an  increased 
supply.  But  at  no  time  does  tlie  vege- 
table exercise  any  choice  with  respect 
to  the  kind  or  amount  of  the  nourish- 
ment it  shall  receive.  These  depend 
wholly  on  causes  over  which  it  has 
neither  power  nor  control. 


In  animals,  however,  the  same  abso- 
lute dependence  upon  external  condi- 
tions for  the  proper  regulation  of  their 
food  would  interfere  in  a  great  degree 
with  the  purj)oses  for  which  they  exist; 
and  hence  a  different  arrangement  be- 
comes indispensable  for  them.  They, 
too,  are  placed  in  circumstances  re- 
quiring, at  different  times,  very  dif- 
ferent quantities  of  nourishment.  But 
while  the  activity  of  vegetable  life  in- 
creases or  diminishes  by  slow  degrees, 
according  to  the  gradual  advance  of  the 
seasons,  and  the  supplies  of  food  vary 
in  the  same  gradual  manner,  animals 
are  subjected  to  much  more  violent 
transitions  from  inaction  to  extreme 
activity";  and  hence  the  supply  of  nu- 
triment requires  to  vary  much  more 
rapidly  and  frequently  than,  in  the  or- 
dinary course  of  nature,  can  ever  occur 
in  the  vegetable  woi-ld.  Animals  thus 
require  to  adapt  their  nutrition  to  the 
ever-varying  demands  made  upon  the 
system,  and  therefore  stand  in  need  of 
some  provision — not  wanted  in  the  ve- 
getable kingdom — to  compel  attention 
ivhen  nourishment  is  necessary,  and  to 
enable  them  always  to  2^'>'oportion  the 
sujjply  of  food  to  the  real  ivants  of  the 
body.  Not  being,  like  vegetables,  in 
constant  connection  with  their  aliment, 
they  might  suffer  from  starvation  if 
they  did  not  possess  some  contrivance 
to  warn  them  in  time  when  to  seek  and 
in  what  quantity  to  consume  it.  But 
against  this  inconvenience  an  effectual 
guard  has  been  provided.  By  endow- 
ing animals  with  the  sense  of  Appetite, 
or  the  sensations  of  Hunger  and  Thirst 
generally  inducted  under  it,  the  Creator 
has  given  to  animals  a  guide  in  every 
way  adequate  to  the  purpose. 

The  very  possession  of  a  stomach, 
indeed,  into  which  food  sufficient  for  a 
shorter  or  longer  period  can  be  intro- 
duced at  one  time,  almost  necessarily 
implies  the  co-existence  of  some  watch- 
ful monitor,  such  as  Appetite,  to  en- 
force attention  to  the  wants  of  the  sys- 
tem with  an  earnestness  which  it  sliall 
not  be  easy  to  resist.  If  this  were 
not  the  case  in  man,  for  example — if  he 
had  no  motive  more  imperative  than 
reason  to  oblige  him  to  take  food  at 
proper  intervals — he  would,  from  in- 
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dolence  and  thoughtlessness,  or  the 
pressure  of  other  occupations,  be  as 
liable  to  incur  the  penalty  of  starva- 
tion without  being  previously  avi^are  of 
his  danger,  as  he  is  to  delay  many  other 
acts  which  he  is  conscious  ought  to  be 
performed,  but  which,  under  the  in- 
fluence of  pre-occupation  or  a  procras- 
tinating spirit,  he  nevertheless  often 
leaves  undone  from  day  to  day,  or  alto- 
gether neglects.     But  as  the  due  nou- 
rishment of  the  body  cannot  be  delayed 
without  danger  to  health  and  life,  the 
Creator,  with  that  beneficence  which 
distinguishes  all  His  works,  has  not 
only  provided  an  effectual  safeguard, 
in  the  sensations  of  hunger  and  thirst, 
but  moreover  attached  to  their  regu- 
lated gratification  a  degree  of  pleasure 
which  never  fails  to  insure  attention 
to  their  demands,  and  which,  in  highly 
civilized  communities,  is  apt  to  lead  to 
excessive  indulgence.    Such  being  the 
important  charge  committed  to  the  ap- 
petites of  hunger  and  thirst,  it  will  be 
proper  to  submit  to  the  reader,  before 
entering  upon  the  consideration  of  the 
complicated  process  of  digestion,  a  few 
remarks  on  their  nature  and  uses. 


CHAPTER  11. 

THE  APPETITES  OF  HUNGER  AND 

THIRST,  AND  THEIR  USES. 

nunger  .and  Thirst,  what  they  are-Gcnernllj'  refer- 
red to  the  Btomnch  and  throat,  but  perceived  by 
the  brain— Proofs  and  illustrations— Esciting 
causes  of  hunger— Common  theories  unsntlsfac- 
tory— Huntrer  sympathetic  of  the  state  of  the 
body  as  well  as  of  the  stomach— Uses  of  appetite 
— Kelation  between  waste  and  appetite— Its  prac- 
tical importance— Consequences  of  overlooKlup 
it  illustrated  bv  analogy  of  the  whole  animal 
kingdom— Disease  from  acting  in  opposition  to 
this  relation— Eflect  of  exercise  on  appetite  ex- 
plained—Discosed  appetite— Thirst  — Seat  ol 
Thirst— Circumstances  in  which  it  is  most  fe't— 
Extraordinary  effects  of  injection  of  water  into 
the  veins  in  cholera— Uses  of  thirst,  and  rules  for 
gratifying  it. 

If,  then,  as  I  have  attempted  to  shew 
in  the  preceding  chapter,  the  sense  of 
appetite  be  given  to  animals  for  the 
express  purpose  of  warning  them  when 
a  fresh  supply  of  aliment  is  needed ; 
and  if  it  be  true  that  waste  goes  on 
with  a  rapidity  proportioned  to  the 


amount  of  bodily  activity  ;  it  follows 
that,  in  the  state  of  health  (which  is 
always  implied  in  these  pages,  unless 
otherwise  expressed),  the  dictates  of 
appetite  will  also  vary  according  to  the 
mode  of  life  and  wants  of  the  system, 
and,  when  fairly  consulted,  will  be  suf- 
ficient to  direct  us  both  at  what  time 
and  in  what  quantity  we  ought  to  take 
in  either  solid  or  liquid  sustenance. 
Such,  accordingly,  is  the  fact ;  but  that 
we  may  read  aright  the  intimations  of 
appetite,  it  will  be  proper  to  add  a  few 
words  of  explanation  regarding  its  seat, 
nature,  and  uses. 

In  popular  opinion,  the  feeling  of 
hunger  is  always  referred  to  the  sto- 
mach, and  that  of  thirst  to  the  upper 
part  of  the  throat  and  back  of  the 
mouth  ;  but,  although  a  certain  condi- 
tion of  the  stomach  and  throat  tends 
to  produce  them,  the  sensations  them- 
selves, like  all  other  mental  affections 
and  emotions,  have  their  seat  in  the 
brain,  to  which  a  sense  of  the  condi- 
tion of  the  stomach  is  conveyed  through 
the  medium  of  the  nerves.    In  this  re- 
spect, Appetite  resembles  the  senses  of 
Seeing,  Hearing,  and  Feeling  ;  and  no 
greater  difficulty  attends  the  explana- 
tion of  the  one  than  of  the  others. 
Thus,  the  cause  which  excites  the  sen- 
sation of  colour,  is  certain  rays  of  light 
striking  upon  the  nerve  of  the  eye  ; 
and  the  cause  which  excites  the  per- 
ception of  sound,  is  the  atmospherical 
vibrations  striking  upon  the  nerve  of 
the  ear  ;  but  the  consciousness  of  the 
sensations  themselves  takes  place  in 
the  brain,  to  which,  as  the  organ  of 
the  mind,  the  respective  impressions 
are  conveyed.     In  like  manner,  the 
cause  which  excites  appetite  is  an  im- 
pression made  on  the  nerves  of  the 
stomach  by  the  state  of  the  system  at 
large  as  represented  by  its  nerves  ;  but 
the  feeling  itself  is  experienced  in  the 
brain,  to  which  that  impression  is  con- 
veyed. Accordingly,  just  as,  in  health, 
no  sound  is  ever  heard  except  when 
the  external  vibrating  atmosphere  has 
actually  impressed  the  ear,  and  no 
colour  is  perceived  unless  an  object  be 
presented  to  the  eye,— so  appetite  is 
never  felt,  except  where,  from  the  ex- 
penditure of  the  system,  the  stomach 
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is  in  tbat  state  whicli  forms  the  proper 
stimulus  to  its  nerves,  and  where  the 
communication  between  it  and  the 
brain,  for  the  due  transmission  of  the 
impression  to  the  seat  of  consciousness, 
is  left  fi-ee  and  unobstructed. 

But  as,  iu  certain  morbid  states  of 
the  brain  and  nerves,  unreal  voices  and 
sounds  are  heard,  or  unreal  colours 
and  objects  are  seen,  when  no  external 
cause  is  present  to  act  upon  the  ear  or 
the  eye, — so,  in  disease,  a  craving  is 
often  felt  when  no  real  want  of  food 
exists,  and  where,  consequently,  indul- 
gence in  eating  can  be  productive  of 
nothing  but  mischief.  Such  an  aber- 
ration is  common  in  nervous  and  men- 
tal diseases,  and  not  unfrequently  adds 
greatly  to  their  severity  and  obstinacy. 
In  indolent  unemployed  persons,  who 
spend  their  days  in  meditating  oi^heir 
own  feelings,  this  craving  is  very  com- 
mon, and  from  being  regarded  and  in- 
dulged as  if  it  were  healthy  appetite, 
is  productive  of  many  dyjpeptic  affec- 
tions.* 

If  the  correctness  of  the  preceding 
explanation  of  the  sensation  of  hunger 
be  thought  to  stand  in  need  of  confir- 
mation, I  would  refer  to  the  experi- 
ments of  Brachet  of  Lyons,  as  bearing 
directly  upon  the  question.  Brachet 
starved  a  dog  for  twenty-four  hours, 
till  it  became  ravenously  hungry,  after 
which  he  divided  the  nerves  which  con- 
vey to  the  brain  a  sense  of  the  condi  tion 
of  the  stomach.  He  then  placed  food 
within  its  reach,  but  the  animal,  which 
a  moment  before  luas  impatient  to  be  fed, 
went  and  lay  quietly  down,  as  if  hunger 
had  never  been  experienced.  When  meat 
was  brought  close  to  it,  it  began  to  eat; 
and,  apparently  from  having  no  longer 
any  consciousness  of  the  state  of  its 
stomach — whether  it  was  full  or  empty 
—continued  to  eat  till  both  it  and  the 
gullet  were  inordinately  distended. 
In  this,  however,  the  dog  was  probably 
impelled  by  the  gratification  of  the 
sense  of  taste ;  for  on  removing  the 
food  at  the  beginning  of  the  experi- 
ment to  the  distance  of  even  a  few 
inches,  it  looked  on  with  indifTerencc, 

♦  DyepcpBln  (from  the  Greek  words  St/j ,  rf,/j,  bnd, 
and  Tfrra,  ptpto,  I  concoct)  Is  synonymous  with 
IndlgesUon. 


and  made  no  attempt  either  to  follow 
the  dish,  or  to  prevent  its  removal.* 

I  may  hero,  however,  take  the  op- 
portunity of  observing,  that  implicit 
reliance  can  seldom  be  placed  upon  the 
conclusions  drawn  from  experiments 
of  vivisection,  or  operations  on  living 
animals  ;  and  it  may  not  unreasonably 
be  objected  to  these  experiments  of 
Brachet,  that  any  operation  upon  an 
animal,  involving  the  division  of  deep- 
seated  and  important  parts,  must  give 
such  a  shock  to  the  system,  as  to  invali- 
date the  conclusions  drawn  from  the 
phenomena  that  ensue.  Accordingly, 
we  find  other  experimenters  main- 
taining that  the  division  of  any  import- 
ant nerve  (for  instance  the  sciatic,  which 
sup2)lies  the  lower  extremity),  for  a 
time  destroys  digestion.   The  depend- 
ence of  the  feeling  of  hunger  upon  the 
state  of  the  nervous  system,  is  indeed 
sufficiently  proved  by  daily  experience, 
without  our  having  recourse  to  vivisec- 
tion. The  motion  ofa  ship  or  of  a  swing, 
by  affecting  the  brain,  destroys  the  ap- 
petite of  those  not  accustomed  to  it;  and 
narcotics  are  frequently  resorted  to  by 
savages  to  deaden  the  pangs  of  hunger. 
Brachet  was  of  opinion,  from  some  of 
his  experiments,  that  when  narcotics, 
such  as  opium,  are  introduced  into  the 
stomach,  they  produce  their  immediate 
effect  by  their  action  being  transmitted 
to  the  brain  through  the  nerves,  before 
the  drug  has  time  to  be  absorbed  by  the 
vessels  of  the  stomach,  and  to  reach 
the  brain  through  the  medium  of  the 
circulating  blood.    He  selected  two 
dogs  of  the  same  size,  and  divided  in 
one  the  nerves  of  communication  with 
the  brain,  leaving  them  in  the  other 
untouched.    Six  grains  of  opium  were 
then  given  to  each  at  the  same  time, 
and  the  narcotic  effect,  he  says,  be- 
gan immediately  to  manifest  itself  in 
the  sound  dog,  while  the  other  con- 
tinued for  a  long  time  without  any  un- 
usual appearance.    Numerous  and  in- 
controvertible experiments,  however, 
have  established  the  fact,  that  the 
nerves  have  no  power  to  convey  a 
poisonous  action,  but  that  poisons' in- 

*  nrnchct,  nccherclios  Exrcrimenlnlos  cir  Im 
!■  onclions  du  SystOnie  Ncrvoux  Oiuiirlionalre.  chSD 
ul.    Pnris  edition.  ' 
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variably  act  upon  the  system  through 
the  medium  of  the  circulation  ;  and 
Brachet's  theory  has  since  been  dis- 
proved by  Miiller  and  AVernscheidt, 
who  repeated  his  experiments  v\rithout 
finding  any  difference  in  the  periods 
required  for  the  action  of  opium  on 
a  sound  animal,  and  on  one  whose 
nerves  are  divided.*    Opium  may,  in- 
deed, have  a  local  narcotic  effect  upon 
the  extreme  branches  of  the  gastric 
nerves,  precisely  as  belladonna,  when 
applied  to  the  eye,  exercises  a  local 
effect  upon  the  nerves  of  the  iris  ;  but 
this  action  is  essentially  locrfl,  and  does 
not  extendbeyondthe  immediate  nerves 
to  which  the  narcotic  has  been  applied. 
The  action  of  narcotics  in  removing 
hunger,  admits  therefore  of  a  twofold 
explanation.    It  is  possible  that  their 
local  action  upon  the  gastric  nerves 
may  remove  that  condition  which,  by 
the  help  of  the  brain,  produces  the  sen- 
sation of  hunger ;  but  the  opinion  gene- 
rally entertained  is,  that  they  act  by 
affecting  the  nervous  system  through 
the  medium  of  the  blood.    It  is  a  com- 
mon practice  among  the  Turks  to  use 
opium  for  abating  the  pangs  of  hunger; 
and  the  drug  not  only  performs  this 
office,  but,  by  its  stimulating  proper- 
ties, excites  the  system,  and  gives  rise 
to  a  degree  of  artificial  strength  which 
for  a  time  replaces  that  which  ought 
legitimately  to  have  been  derived  from 
food.    Tobacco,  which  our  sailors  are 
in  the  habit  of  using  for  a  similar  pur- 
pose, is  more  purely  sedative,  and  its 
depressing  action  upon  the  system  must 
be  well  known  to  all  who,  not  being 
accustomed  to  its  use,  have  ever  tried 
its  effects. 

The  relation  thus  shewn  to  subsist 
between  the  stomach  and  the  brain, 
enables  us,  in  some  measure,  to  under- 
stand the  influence  which  strong  men- 
tal emotions  and  earnest  intellectual 
occupation  exert  over  the  appetite. 
A  man  in  perfect  health,  sitting  down 
to  table  with  an  excellent  appetite, 
receives  a  letter  announcing  an  unex- 
pected calamity,  and  instantly  turns 
away  with  loathing  from  the  food 
which,  a  moment  before,  ho  was  pre- 

•  MuUert  Phyalology.  rrcnoli  cd.,  vol.  1.,  p.  617. 


pared  to  eat  with  relish ;  while  ano- 
ther, who,  under  the  fear  of  some  mis- 
fortune, comes  to  table  indifferent 
about  food,  will  eat  with  great  zest 
on  his  "  mind  being  relieved,"  as  the 
phrase  goes,  by  the  receipt  of  pleasing 
intelligence.  Excessive  and  absorbing 
emotion,  even  of  a  joyful  kind,  has  also 
a  disturbing  effect.  Captain  Back  tells 
us,  in  the  interesting  narrative  of  his 
last  journey,  that  when  he  first  heard  of 
Captain  Ross's  return,  "  the  thought 
of  so  wonderful  a  preservation  over- 
powered, for  a  time,  the  common  oc- 
currences of  life.     We  had  but  just  sat 
down  to  breakfast,  but  our  appetite  was 
gone,  and  the  day  passed  in  a  feverish 
state  of  excitement."  (P.  245.)  In  such 
cases,  no  one  will  imagine  that  the 
external  cause  destroys  appetite  other- 
wis(#than  through  the  medium  of  the 
brain.    Indeed,  the  aversion  to  food 
occasionally  amounts  to  a  feeling  of 
loathing  and  disgust,  and  even  induces 
sickness  and- vomiting — a  result  which 
depends  so  entirely  on  the  state  of  the 
brain,  that  it  is  often  excited  by  me- 
chanical injuries  of  that  organ. 

The  analogy  between  the  external 
senses  and  the  appetite  is,  in  various 
respects,  very  close.    If  we  are  wrapt 
in  study,  or  intent  on  any  scheme,  we 
become  insensible  to  impressions  made 
on  the  ear  or  eye.   A  clock  may  strike, 
or  a  person  enter  the  room,  without 
our  being  aware  of  either  event.  The 
same  is  the  case  with  the  desire  for 
food.    "When  the  mind  is  deeply  en- 
gaged, the  wants  of  the  system  are 
unperceived  and  unattended  to — as 
was  well  exemplified  in  the  instance 
of  Sir  Isaac  Newton,  who,  from  seeing 
the  bones  of  a  chicken  lying  before 
him,  fancied  that  he  had  already  dined, 
whereas  in  reality  he  had  eaten  no- 
thing for  many  hours.    Herodotus  as- 
cribes to  mental  occupation  so  much 
efficacy  in  deadening  the  sense  of  hun- 
ger, that  he  speaks  of  the  inhabitants 
of  Lydia  having  successfully  had  re- 
course to  gaming  as  a  partial  substi- 
tute for  food,  during  a  famine  of  many 
years'  continuance.    In  this  account 
there  is,  of  course,  some  exaggeration  ; 
but  it  affords  a  good  illustration  of  the 
principle  under  discussion. 
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The  relation  between  the  natural 
dictates  of  appetite  and  the  actual 
wants  of  the  system,  is  clearly  shewn 
in  the  uniform  increase  of  appetite 
consequent  on  healthy  and  vigorous 
exertion.  If  we  indulge  in  free  and 
active  exercise  in  the  open  air,  and 
thereby  give  rise  to  a  good  deal  of 
waste  by  perspii-ation  and  exhalation 
from  the  lungs,  the  appetite  becomes 
keener,  and  more  urgent  for  imme- 
diate gratification;  and  if  it  is  indulged 
after  a  sufBcient  interval  of  repose, 
we  eat  with  a  relish  unknown  on  other 
occasions,  and  experience  a  sensation 
of  bien-etre  or  internal  comfort  pervad- 
ing the  frame,  as  if  every  part  of  the 
body  were  imbued  with  a  feeling  of 
contentment  and  satisfaction,  the  very 
opposite  of  the  restless  discomfort  and 
depression  which  come  upon  us  and  ex- 
tend over  the  whole  system,  when  ap- 
petite is  disappointed.  An  amusing 
example  of  the  principle  here  incul- 
cated is  to  be  found  in  the  Correspond- 
ance  Jnedite  de  Madame  du  Deffand,* 
where  she  describes  her  friend  Madame 
de  Pequigni  as  an  insatiable,  bustjing, 
little  woman,  who  consumes  two  hours 
every  day  in  devouring  her  dinner, 
and  "  eats  like  a  ivolf.^'  But  then,  re- 
marks Madame  du  Deffand,  by  way  of 
explanation,  "It  is  true  she  takes  a  fu- 
rious amount  of  exercise." 

There  is,  then,  an  obvious  and  active 
sympathy  between  the  condition  and 
bearing  of  the  stomach  and  those  of 
every  part  of  the  animal  frame  ;  in 
virtue  of  which,  hunger  is  felt  very 
keenly  when  the  general  system  stands 
in  urgent  need  of  repair,  and  very 
moderately  when  little  waste  has  been 
suffered.  This  principle  is  strikingly 
illustrated  during  recovery  from  a  se- 
vere illness.  "  In  convalescence  from 
an  acute  disease,"  as  is  well  remarked 
by  Brachet,  "  the  stomach  digests  vi- 
gorously, and  yet  the  individual  is  al- 
ways hungry.  This  happens  because 
all  the  wasted  organs  and  tissues  de- 
mand the  means  of  repair,  and  demand 
them  from  the  stomach,  which  has  the 
charge  of  sending  them  ;  and,  there- 
fore, they  keep  up  in  it  tlie  continual 
sensation  of  want,  which,  however,  is, 

*  Vol.  111.,  p.  40.  Pnrls,  1809. 


in  this  case,  only  sympathetic  of  the 
state  of  the  body."*  In  reference 
to  this  subject,  Blaine  observes,  that 
"  Hunger  and  thirst  can  only  be  sa- 
tisfactorily explained  by  considering 
them  as  properties  in  the  stomach,  by 
which  it  sympathizes  with  the  wants 
of  the  constitution;  and  hence  it  is, 
that  food  taken  in  invigorates,  even 
before  it  can  be  digested."!  Hence 
also  the  prostration  of  strength  that  is 
felt  when  the  stomach  has  been  for 
some  time  empty. 

This  sympathy  is  sometimes  singu- 
larly manifest  in  disease.  In  some  cases 
of  affection  of  the  mesenteric  glands, 
for  example,  where  stomachic  digestion 
remains  for  a  time  pretty  healthy,  and 
the  general  system  suffers  chiefly  from 
the  want  of  nourishment  caused  by 
obstruction  of  the  passage  of  the  chyle 
into  the  blood,  the  appetite  continues 
as  keen  and  often  keener  than  before. 
This  happens  because,  the  system  be- 
ing in  want  of  nourishment,  and  the 
stomach  healthy,  all  the  exciting  causes 
of  hunger  continue  to  act  as  before ; 
and,  accordingly,  when  food  is  taken, 
it  is  digested  there  as  usual,  but  the 
chyle  which  is  formed  from  it  in  the 
intestine  can  no  longer  be  transmitted 
through  the  swollen  glands  in  the  usual 
healthy  manner,  to  be  converted  into 
nutritive  blood  in  the  lungs — and  the 
system  thus  failing  to  receive  the  re- 
quired supply,  recommences  its  crav- 
ings almost  as  if  no  food  had  been 
eaten.  When  the  disease  has  advanced 
a  certain  length,  however,  fever  spri  ngs 
up,  and  destroys  both  appetite  and  di- 
gestion. 

The  effects  of  exercise,  also,  shew 
very  clearly  the  connection  between 
appetite  and  the  state  of  the  system. 
If  we  merely  saunter  out  without  be- 
ing actively  enougli  engaged  to  cause 
a  waste  of  tissues  and  induce  increased 
exhalation  from  the  skin  and  lungs, 
scarcely  any  change  of  feeling  or  con- 
dition ensues;  whereas,  if  we  exert 
ourselves  sufficiently  to  give  a  general 
impetus  to  the  circulation,  and  bring 
out  moderate  perspiration,  but  not  to 

*  Hochcrchea  BxperimentalGs,  &c.,  p.  18.1. 
+  Dlnino's  Outlines  of  tho  Veterlnivry  Art,  fnlnl 
cdttion,  p.  273. 
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induce  fatigue,  we  feel  a  lightness  and 
energy  of  a  very  pleasurable  descrip- 
tion, and  generally  accompanied  by  a 
strong  desire  for  food.  Hence  the 
keen  relish  with  which  the  fox-hunter 
sits  down  to  table  after  a  successful 
chase. 

This  intimate  communion  between 
the  state  of  the  system  and  that  of  the 
stomach,  is  a  beautiful  jjrovision  of 
Nature,  and  is  one  of  the  causes  of  the 
ready  sympathy  which  has  often  been 
remarked  as  existing  between  the  sto- 
mach and  all  the  other  organs;  in 
other  words,  of  the  readiness  with 
which  they  accompany  it  in  its  de- 
parture from  health,  and  the  corre- 
sponding aptitude  of  their  disorders  to 
produce  derangement  of  the  digestive 
function.  Apparently  for  the  purpose, 
among  others,  of  establishing  this  sym- 
pathy, the  stomach  is  supplied  with  a 
profusion  of  nervous  filaments,  which 
connect  it  with  all  the  other  vital  or- 
gans, and  thus  explain  the  severe  and 
often  suddenly  fatal  effect  of  a  heavy 
blow  on  the  pit  of  the  stomach,  espe- 
cially when  distended  with  food. 

Various  attempts  have  been  made 
to  determine  what  the  precise  condi- 
tion of  the  nerves  of  the  stomach  is, 
which,  when  intimated  to  the  brain, 
excites  the  sensation  of  appetite  ;  hut 
without  much  success.  By  many,  the 
pneumogastric  nerve  is  regarded  as 
the  medium  of  communication  between 
the  stomach  and  the  brain;  but  Dr 
John  Reid  has  endeavoured  to  shew 
that  the  sensations  of  hunger  and  thirst 
are  not  destroyed  by  the  section  of 
that  nerve,  and,  consequently,  that  at 
least  it  cannot  be  the  sole  medium  of 
the  sympathy  alluded  to.  We  have  al- 
ready spoken  of  the  uncertainty  which 
attaches  to  the  conclusions  drawn  from 
vivisection  ;  but,  fortunately,  we  need 
not  occupy  our  space  by  endeavouring 
to  reconcile  the  statements  of  different 
experimenters,  as  it  will  be  suflBcient 
for  all  practical  purposes,  if  the  reader, 
without  embarrassing  himself  with  de- 
tails of  a  still  doubtful  nature,  will 
keep  in  mind,  first,  that  there  is  a  di- 
rect sympalhii  between  the  stomach  and 
the  rest  of  the  body,  by  means  of  which 
the  stimulus  of  hunger  becomes  un- 


usually urgent  where  the  bodily  waste 
has  been  great,  although  a  compara- 
tively short  time  may  have  elapsed 
since  the  preceding  meal ;  and,  second-  i 
ly,  that  the  co-operation  of  the  nervous 
system  is  essential  to  the  excitation- of 
that  sympathy,  and  to  the  existence  of  ' 
appetite  as  an  instinctive  impulse.  ! 

Appetite,  then,  being  given  for  the 
express  purpose  of  warning  us  when  a 
supply  of  food  is  necessary,  of  course 
its  call  will  be  experienced  in  the  high- 
est intensity  when  waste  and  growth 
— -or,  in  other  words,  the  ojierations 
which  demand  supplies  of  fresh  mate-  ■ 
rials — are  most  active;  and  in  the  low-  r 
est  intensity  when,  from  indolence  and  j ' 
the  cessation  of  growth,  the  demand 
is  least.    In  youth,  accordingly,  when 
bodily  activity  is  very  great,  and  a 
liberal  supply  of  nourishment  is  re-   I  j 
quired  both  to  repair  waste  and  to  | 
carry  on  growth,  the  appetite  is  keen- 
er and  less  discriminating  than  at  any 
other  period  of  life ;  and,  what  is 
worthy  of  remark  as  another  admi- 
rable instance  of  adaptation,  digestion 
is  proportionally  vigorous  and  rapid, 
and  abstinence  is  borne  with  great 
difficulty  :  whereas,  in  mature  age, 
when  growth  is  finished,  and  the  mode 
of  life  more  sedentary,  the  same  abun- 
dance of  aliment  is  no  longer  needed, 
the  appetite  becomes  less  keen  and 
more  select  in  its  choice,  and  digestion 
loses  something  of  the  resistless  power 
which  generally  distinguishes  it  in  [ 
early  youth.    Articles  of  food  which  I 
were  once  digested  with  ease,  are  now  ' 
burdensome  to  the  stomach,  and,  if 
not  altogether  rejected,  are  disposed  t| 
of  with  a  degree  of  labour  and  diffi-  i 
culty  that  was  formerly  unknown.  Ab- 
stinence, also,  is  now  more  easily  sup-  i 
ported.  '! 

Appetite,  it  ought  to  be  observed,  - 
may,  like  other  sensations,  be  educated  , 
or  trained  to  considerable  deviations 
from  the  ordinary  standard  of  quantity 
and  quality,  and  this  obviously  for  the 
purpose  of  enabling  man  to  live  in 
different  climates  and  under  different 
circumstances,  and  avoid  being  fixed 
down  to  one  spot  and  to  one  occupa-  ; 
tion.    In  civilized  life,  however,  we  ; 
are  accustomed  to  take  undue  advan-  | 


KBLATION  BETWEEN  WASTE  AND  APPETITE. 


tage  of  this  capability,  by  training  the 
appetite  to  desire  a  greater  quantity 
of  food  than  the  wants  of  the  system 
require,  and  stimulating  its  cravings 
by  a  system  of  cookery  little  in  har- 
mony with  the  intentions  of  Nature. 
This,  however,  is  evidently  an  abuse  of 
appetite,  and  no  argument  whatever 
against  the  sufficiency  of  its  natural 
indications  to  lead  us  right. 

But  the  most  common  source  of  the 
errors  into  which  we  are  apt  to  fall  in 
taking  appetite  as  our  only  guide,  is 
unquestionably  the  confounding  of  ap- 
petite tvith  taste,  and  continuing  to  eat 
for  the  gratification  of  the  latter  long 
after  the  former  is  satisfied;  just  as 
the  dog  already  mentioned  ate  till  the 
oesophagus  was  distended,  although  it 
did  not  experience  the  slightest  sensa- 
tion of  hunger.*  In  fact,  much  of  the 
science  of  a  skilful  cook  is  expended 
in  producing  this  willing  mistalie  on 
our  part ;  and  he  is  considered  deci- 
dedly thebest  artiste  whose  dishes  shall 
recommend  themselves  most  irresisti- 
bly to  the  callous  palate  of  the  gour- 
mand, and  excite  on  it  such  a  sensa- 
tion as  shall  at  least  remind  him  of  the 
enviable  excellence  of  a  natural  appe- 
tite. If  we  were  willing  to  limit  the 
ofiice  of  taste  to  its  proper  sphere, 
and  to  cease  eating  when  appetite  ex- 
presses content,  indigestion  would  be 
a  much  rarer  occurrence  in  civilized 
eommunities  than  it  is  observed  to  be. 

Viewed,  then,  in  its  proper  light, 
appetite  is  to  be  regarded  as  kindly 
implanted  in  our  nature  for  the  ex- 
press end  of  proportioning  the  supply 
of  nourishment  to  the  wants  of  the  sys- 
tem ;  and  if  ever  it  misleads  us,  the  fault 
is  not  in  its  inherent  unfitness  for  its 
object,  but  in  the  artificial  training 
which  it  receives  at  our  own  hands,  and 
in  our  habitual  neglect  of  its  dictates. 
JVhen  we  attend  to  its  real  indications, 
we  eat  moderately,  and  at  such  inter- 
vals of  time  as  the  previous  exercise 
and  other  circumstances  render  neces- 
sary ;  and  in  so  doing,  we  reap  a  re- 
ward in  the  daily  enjoyment  of  the  plea- 
sure which  attends  the  gratification  of 
healthy  appetite.  But  if  we  err,  cither 
by  neglecting  the  timely  warning  which 
*  Seo  p.  7 
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it  gives,  or  by  eating  more  than  the  sys- 
tem requires,  mischief  is  sure  to  fol- 
low. In  the  former  case,  waste  con- 
tinues to  make  progress  till  the  body 
becomes  exhausted  ;  and  in  almost  ex- 
act proportion  do  the  cravings  of  appe- 
tite become  more  and  more  intense,  till 
they  pass  into  those  of  uncontrollable 
hunger,  which  overthrows  all  obstacles, 
and  seeks  gratification  at  the  risk  of 
life  itself.  In  the  latter  case,  indiges- 
tion, gloomy  depression,  and  repletion 
with  its  concomitant  evils,  make  their 
appearance,  and  either  embitter  or  cut 
short  existence. 

The  general  considerations  which  I 
have  just  submitted  to  the  reader  on 
the  subject  of  the  appetite  for  food  ap- 
ply so  closely  to  tlie  sensation  of  Thirst, 
that  I  need  ofi'er  only  a  few  remarks  in 
regard  to  it. 

Thirst  is  generally  said  to  have  its 
seat  in  the  back  of  the  mouth  and 
throat;  but  the  condition  of  these  parts 
is  merely  a  local  accompaniment  or 
indication  of  a  want  experienced  by  the 
whole  frame.  This  is  clearly  proved 
by  the  fact,  that,  while  local  applica- 
tions aflford  only  momentary  relief,  the 
introduction  of  fluids  into  the  sys- 
tem by  any  other  channel — by  immer- 
sion in  a  bath,  by  injection  into  the 
veins,  or  through  an  external  open- 
ing into  the  stomach — is  sufficient  to 
quench  thirst  without  the  liquid  ever 
touching  the  throat.  If  the  mere  dry- 
ness of  the  throat  were  the  cause  of 
thirst,  the  reverse  of  this  would  hold 
good,  and  more  permanent  relief  be 
obtained  from  the  local  contact  of  wa- 
ter, than  from  its  introduction  into  the 
system. 

Thirst  is  experienced  in  its  greatest 
intensity  when  tlie  secretion,  exhala- 
tion, and  evaporation  of  the  animal 
fluids  are  most  active  ;  and  it  is,  con- 
sequently, most  urgent  in  summer,  in 
warm  climates,  and  among  persons  en- 
gaged in  severe  exertion,  particularly 
if  exposed  at  the  same  time  to  the  ra- 
pid evaporation  caused  by  a  dry  and 
heated  atmosphere.  Blacksmiths,  glass- 
blowers,  engineers,  and  otliers,  whoso 
employment  exposes  them  to  the  heat 
of  furnaces,  and  in  whom  perspiration 
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is  excessive,  are  accordingly  almost 
coustantly  under  tlie  influence  of  thirst ; 
whereas  those  wlio  are  employed  in 
professions  requiring  only  moderate 
exertion  in  a  temperate  atmosphere, 
and  in  whom  the  fluid  secretions  are 
very  moderate,  rarely  experience  the 
sensation  in  an  urgent  degree.  For  the 
same  reason,  great  loss  of  blood  induces 
excessive  and  intolerahle  thirst ;  and 
the  generous  self-denial  of  him  who, 
in  the  battle-field,  passed  the  cup  to 
his  wounded  neighbour  without  stop- 
ping even  to  moisten  his  own  lips,  can 
be  fully  appreciated  only  by  those 
who  have  themselves  experienced  the 
urgency  of  thirst  in  similar  circum- 
stances. 

Thirst  varies  in  intensity  also  ac- 
cording to  the  nature  of  the  food.  If 
the  diet  be  of  a  hot  and  stimulating  qua- 
lity, such  as  results  from  a  free  admix- 
ture of  spices,  the  desire  for  liquids  is 
greatly  increased.  The  same  thing 
happens  if  the  food  be  dry  and  solid. 
The  purpose  of  the  increased  thirst  in 
the  former  circumstances  is  manifestly 
to  dilute  and  diminish  the  irritation 
of  the  stimulant,  and  thereby  prevent 
the  injury  which  it  would  otherwise 
inflict.  The  same  principle  explains 
the  thirst  experienced  by  those  who 
drink  too  much  wine.  In  instances  of 
this  kind  I  have  heard  great  thirst  in 
the  evening  and  during  the  night  com- 
plained of  as  habitual,  without  the 
persons  even  suspecting  that  it  was 
owing  to  the  wine  ;  and  yet,  on  ab- 
staining from  the  latter,  their  thirst 
very  soon  disappeared.  Thirst  is  pro- 
duced by  dry  food,  because  a  certain 
amount  of  liquid  being  necessary  for 
digestion,  if  this  be  not  present  in  the 
food  itself,  it  is  withdrawn  from  the 
blood,  in  the  mouth  and  stomach,  by 
means  of  the  saliva  and  gastric  juice  ; 
and  hence,  the  necessity  of  replacing 
this  fluid  gives  rise  to  tlie  sensation  of 
thirst.  Salt  food  produces  thirst  in  a 
twofold  way ;  first,  by  its  stimulating 
properties,  whereby  the  exhalations  of 
the  s\un  are  increased;  and,  secondbj, 
by  the  power  which  a  saline  solution 
has  of  attracting  the  water  of  tlio 
blood,  on  the  principle  of  exosmosis,  as 
explained  in  Chapter  VI. 


Continued  thirst,  it  is  well  knovm, 
is  much  more  intolerable  than  conti- 
nued hunger.  The  mass  of  circula- 
ting fluid  in  the  body  is  very  great, 
and,  as  the  various  excretions  consist 
chiefly  of  fluid  matter,  it  necessarily 
happens  that  when  these  have  been 
eliminated  for  a  considerable  time 
without  any  liquid  being  received  in- 
to tlie  system,  the  proportion  of  solid 
matter  in  the  body  becomes  unduly 
large.  The  blood,  consequently,  be- 
comes thicker  and  changed  in  quality, 
and  much  more  irritating  than  in  its 
natural  state.  The  craving  of  thirst  is 
thus  generally  rendered  more  urgent 
and  overpowering  than  that  of  hunger. 

In  Asiatic  cholera,  the  watery  por- 
tion of  the  blood,  on  which  its  fluidity 
depends,  is  drained  off  with  great  ra- 
pidity; and  the  result  is,  in  the  first 
place,  an  almost  complete  stoppage  of 
the  circulation,  and,  in  the  second,  a 
constant  craving  for  drink  to  supply 
the  place  of  the  lost  serum,  which  con- 
sists chiefly  of  water  holding  some  of 
the  alkaline  salts  in  solution.  This 
circumstance  explains,  in  some  degree, 
the  extraordinary  effects  which  have 
been  produced,  even  in  the  worst  stages 
of  the  disease  when  life  seemed  almost 
extinct,  by  injecting  large  quantities 
of  saline  solutions  into  the  veins.  Pa- 
tients apparently  on  the  verge  of  ex- 
istence, cold,  pulseless,  and  inanimate, 
have,  in  the  course  of  a  few  minutes, 
been  enabled  by  this  means  to  sit  up 
in  bed,  and  to  exhibit,  for  the  moment, 
all  the  signs  of  restored  strength  and 
health.  The  effect,  however,  was  as 
evanescent  as  it  was  striking,  and  not 
one  of  the  patients  so  treated  ulti- 
mately recovered. 

Fluids  taken  into  the  stomach,  it  is 
proper  to  observe,  are  not  subjected  to 
the  slow  process  of  digestion,  but  are 
absorbed  directly  into  the  system ;  so 
that,  when  we  take  amoderatedraught, 
the  whole  of  it  is  imbibed  from  the 
stomach  in  a  very  few  minutes.  Keep- 
ing in  view  this  fact,  and  the  above 
striking  illustration  of  the  influence  of 
the  condition  of  the  blood  upon  the 
body  at  large,  we  can  easily  con- 
ceive why,  in  a  state  of  exhaustion 
from  abstinence,  drink  should  be  mora 
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speedily  restorative  and  refreshing 
than  food. 

Thirst  is  intended  to  direct  us  when 
and  in  what  quantity  we  ought  to 
drink ;  and  so  long  as  we  lead  a  life 
of  ordinary  health  and  activity,  and 
confine  ourselves  to  the  fluids  with 
which  nature  provides  us,  there  is  little 
chance  of  our  going  far  wrong  by  lis- 
tening to  its  calls.  Butwhenwebecome 
indolent  and  dyspeptic,  or  resort  to 
the  use  of  fermented  and  stimulating 
liquors,  which  excite  a  thirst  not  re- 
cognised by  Nature,  the  principle 
ceases  to  apply.  At  present,  however, 
my  observations  refer  only  to  simple 
drinks,  such  as  water,  and  to  the  state 
of  health  ;  and  I  shall  touch  upon  other 
liquids  when  treating  of  diet,  in  a  sub- 
sequent part  of  the  volume.  Many 
persons,  without  experiencing  any  real 
thirst,  habitually  indulge  in  potations 
of  water  or  beer  at  all  hours  of  the 
day,  and  to  an  extraordinary  extent, 
and  feel  unhappy  when  suddenly  re- 
stricted in  the  indulgence.  But  this 
temporary  discomfort  ought  not  to  be 
considered  as  indicating  that  these  po- 
tations are  really  necessary  ;  because 
the  same  result  happens  in  the  analo- 
gous instances  of  smoking  or  snufBng. 
All  three  are  abuses  and  perversions 
of  nature  ;  and  the  uneasiness  attend- 
ing the  sudden  cessation  of  the  beer 
or  water  drinking  is  no  more  a  j^roof 
of  either  fluid  being  required,  than 
that  consequent  on  giving  up  cigar- 
smoking  is  an  indication  that  Nature 
designed  the  lungs  for  the  reception 
of  the  impure  effluvia  of  the  tobacco 
leaf  instead  of  the  fresh  breezes  of  hea- 
ven. 


CHAPTER  III. 

GENEKAL  QUALITIES  OF  FOOD. 

Cliemicnl  comriosilion  of  tho  nnlmnl  Ijody— Its  nm- 
torials  iindorgo  n  constant  cxponditurn  during 
every  vitnl  action,  iind  in  tlio  lungs— Food  must 
tliorefore  contaiti  tlio  puIiRtancee  nccosnary  for 
tlio  repair  of  tliii*  Gxpeiidilurc— and  inu»t  bo 
poluljloin  thegnsfrlcjulce — Division  of  food  into 
nitroponous  and  noti-nitroRcnoua ;  tlip  former 
supi)lyinjf  materials  for  rostorinp  to  tlie  tisnnea 
yvhnt  tiu-y  liavo  lost  durinp:  vital  action,  and  tlio 
latter  furnisIiInK-  materials  for  respiration — M- 
trogenous  articles  of  food  comprise  what  arc 


called  protein  compounds,  namely  fibrin,  albu- 
men, and  casein — Composition  of  tliose— Kon- 
nitropcnons  aliments  are  needed  only  for  tho 
Bupijort  of  animal  heat— Manner  in  which  this 
end  is  accomplished — This  class  of  aliments  com- 
prises tiiG  hydrates  of  carbon,  namely  starch, 
sugar,  gum,  &c. — All  substances  necessary  for 
nutrition  are  contained  in  milk — Dr  Prout's  con- 
sequent division  of  food  into  albuminous,  sac- 
charine, and  oily — Digestion  deAned. 

Having  seen  that  the  needful  sup- 
ply of  nourishment  is  regularly  de- 
manded by  the  appetite,  we  shall  now 
direct  the  reader's  attention  to  a  few 
of  the-  general  qualities  of  food,  pre- 
vious to  entering  upon  the  description 
of  the  organs  of  digestion  ;  reserving 
till  a  later  period  the  remarks  we  shall 
offer  on  the  individual  articles  of  diet. 

Food,  in  order  to  be  nourishing, 
must  contain  a  large  amount  of  di- 
gestible organic  compounds,  a  smaller 
proportion  of  inorganic  salts,  and  a 
certain  quantity  of  water.  The  ani- 
mal body  contains  nitrogen,  carbon, 
oxygen,  and  hydrogen,  in  great  abun- 
dance, along  with  small  quantities  of 
chlorine,  sulphur,  phosphorus,  potash, 
soda,  lime,  magnesia,  and  iron,  and 
occasionally  also  minute  proportions 
of  silica,  fluor,  manganese,  and  copper. 
All  vital  action  is  accompanied  by  a 
certain  expenditure  of  these  substan- 
ces, which  are  accordingly  found  in 
the  excretions  of  the  body.  The  lungs 
give  off  much  of  the  carbon,  oxygen, 
and  hydrogen  ;  the  kidneys  almost 
the  whole  of  the  nitrogen,  together 
with  a  large  proportion  of  the  inor- 
ganic salts  ;  while  the  alvine  evacua- 
tions contain  a  mixture  of  carbon,  ni- 
trogen, and  inorganic  matter.  To  be 
permanently  nutritious,  therefore,  the 
food  mttst  yfcld  such  an  amount  of  car- 
bon, nitrogen,  oxygen,  hydrogen,  and 
inorganic  salts,  as  is  necessary  to  re- 
pair the  waste  of  the  body.  If  this  con- 
dition be  not  fulfilled,  the  excretions 
will  carry  off  more  matter  than  is  sup- 
plied to  the  system,  and  nutrition  must 
of  necessity  be  impaired. 

An  essential  requisite  of  all  solid 
aliment  is  capability  of  solution  in  the 
gastric  juice,  or  in  the  juices  of  the 
lower  portions  of  the  alimentary  canal. 
No  substance  can  aiford  nourishment 
without  entering  tho  blood,  which 
distributes  tho  nutritious  particles 
through  tho  body  ;  and  none  can  be 
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taken  up  by  the  absorbents  or  the  blood- 
vessels except  in  a  state  of  solution. 

But  all  organic  bodies  which  are  re- 
ceived into  the  system  do  not  afford 
nourishment  in  like  manner  or  in  equal 
degree.  Two  vital  processes  are  con- 
stantly at  work,  requiring  supplies  of 
suitable  aliment  for  their  su2)port : 
these  are,  the  ivasteo/the  tissues,  on  which 
all  vital  action  depends;  and  the  func- 
tion of  respiration,  which  is  necessary 
for  the  support  of  the  temperature  of 
the  bod^.  The  first  is  accompanied  by 
a  great  expenditure  of  nitrogen,  which 
is  thrown  out  by  the  kidneys ;  the  second 
by  a  large  consumption  of  carbon  and 
hydrogen,  which  appear  in  the  exhala- 
tions from  the  lungs.  Food,  therefore, 
naturally  falls  into  two  great  divisions 
— NITROGENOUS  and  NON-NITROGEN- 
OUS articles  of  diet — according  as  it  is 
^•.hiefly  subservient  to  the  repair  of 
the  tissues,  or  to  the  supply  of  material 
for  respiration.  The  nitrogenous  divi- 
sion comprises  all  animal  food  except 
fat,  and  many  articles  derived  from  the 
vegetable  kingdom  ;  the  non-nitrogen- 
ous comprises  fat  and  oils,  starch, 
sugar,  gum,  and  similar  allied  sub- 
stances. Chemical  analysis  has  shewn 
that  great  similarity  of  composition 


existsbotween/tirira,  the  principal  com- 
ponent jjart  of  flesh,  albumen  or  white 
of  egg,  and  casein  or  curd  of  milk  ;  and 
Mulder  has  advanced  the  theory  that 
all  these  substances  are  composed  of 
one  organic  base,  which  he  has  named 
Protein,  and  which,  according  to  his 
analysis,  consists  of  carbon  54'54,  hy- 
drogen' 6'99,  nitrogen  16'01,  oxygen 
22-46,  along  with  a  quantity  of  sulphur, 
to  the  varying  proportion  of  which  he 
attributes  the  different  qualities  of  the 
three  substances  above  named.  Later 
investigations  have,  however,  shaken 
this  theory,  and  the  existence  of  pro- 
tein itself,  as  a  definite  compound,  is 
more  than  doubtful ;  still,  as  the  term 
is  a  convenient  one,  we  shall  adopt  it, 
and  under  the  phrase  "  protein  com- 
pounds" shall  include  the  allied  sub- 
stances of  fibrin,  albumen,  and  casein, 
whether  they  are  derived  from  the  ani- 
mal or  vegetable  kingdom.  These  sub- 
stances, when  treated  with  acids,  form 
similar  solutions;  and  their  affinity  will 
be  apparent  from  the  following  table, 
which  exhibits  the  proportions  of  the 
elementary  substances  composing  them, 
as  determined  by  the  experiments  of 
Dumas. 


Animal  fibrin,  

Vegetable  fibrin,  .... 
Albumen  (white  of  egg), 
Vegetable  albumen,  .  . 
Casein  of  cow,  .  A .  .  . 
Vegetable  casein,    .  .  . 


Carbon. 


Hydrogen. 


52-  5 

53-  23 
53-14 
53-74 
63-50 
53-46 


7' 

7-01 
7-10 
7-11 
7-05 
7-13 


Nitrogen. 


16-0 
16-41 
15-77 
15-65 

15-  77 

16-  04 


Oxygen, 
&c. 


24- 

23-35 

23-99 

23-50 

23-68 

23-37 


It  is  thus  evident,  that,  in  applying 
the  term  "protein  compounds"  to  these 
bodies,  we  are  including  under  the 
same  category  substances  nearly  iden- 
tical in  chemical  composition,  and 
which  indeed,  under  the  action  of  the 
gastric  juico  in  the  stomach,  form  so- 
lutions possessing  identical  qualities. 

The  chief  use  of  the  protein  com- 
pounds in  diet  is,  as  already  observed, 
to  repair  the  waste  which  the  tissues 
are  constantly  undergoing;  but  we 


shall  afterwards  see  that,  from  the  car- 
bon which  they  contain,  they  may  also 
be  subservient  to  the  purposes  of  re- 
spiration.   The  other  great  class  of 
alimentary  substances  contain  no  ni-  i 
trogen,  and  so  cannot  be  of  any  direct  | 
service  in  repairing  the  waste  of  the 
tissues.    Their  cliief  use  is  to  support, 
by  their  combustion  in  the  system,  the  | 
heat  of  the  animal  body,  and  on  this  j 
account  they  have  received  the  name  : 
of  the  aliment  of  respiration.  They 
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comprise  the  carbo-hydrates  (that  is, 
compounds  of  carbon  with  oxygen  and 
hydrogen,  in  the  proportion  to  form 
water)  and  fat.  The  oxygen  which  is 
inhaled  in  respiration  is  absorbed  into 
the  blood,  and  there  meets  with  the 
principles  which  have  resulted  from 
the  assimilation  of  these  bodies.  It  en- 
ters into  chemical  combination  with 
them ;  a  process  of  slow  combustion 
takes  place — during  which  beat  is 
evolved ;  and  the  resulting  carbonic 
acid  is  found  in  the  expired  air.  The 
earbo-hydrates  are  very  widely  diffused 
throughout  the  vegetable  kingdom ; 
they  comprise  starch,  sugar,  gum,  and 
other  allied  bodies,  which,  like  the  pro- 
tein compounds,  readily  form  identical 
solutions,  either  by  means  of  chemical 
agents  out  of  the  body,  or  by  the  action 
of  the  animal  fluids  in  the  stomach  and 
intestines  during  the  process  of  diges- 
tion.* Wine,  beer,  and  other  alcoholic 
fluids,  are  derivatives  of  these  sub- 
stances, and  contain  the  respiratory 
principles  in  a  form  in  which  they 
stimulate  the  nervous  system  as  well 
as  generate  heat.  African  travellers 
report  that  the  camel,  when  fed  on 
dates,  sometimes  becomes  intoxicated 
from  the  spirit  formed  in  its  stomach 
by  the  fermentation  of  the  fruit. 

In  milk,  we  find  a  natural  combina- 
tion of  all  the  substances  necessary  for 
permanent  nutrition  ;  and  by  the  con- 
sideration of  this  fluid,  Dr  Prout  was 
led  to  divide  food  into  the  three  natural 
orders  of  the  albuminous,  saccharine, 
and  oily.  The  first  is  typified  in  the 
curd,  the  second  in  the  sugar  of  milk, 
and  the  third  in  the  butter.  Healthy 
milk,  moreover,  contains  a  sufficient 
quantity  of  inorganic  salts  to  supply 
the  materials  of  the  bones. 

Digestion  is  the  process  by  which 
these  various  substances  are  dissolved 
and  rendered  fit  for  absorption  by  the 
vessels,  and  thus  for  becoming  com- 
ponent parts  of  the  body.  In  ordinary 
language  it  is  spoken  of  as  if  it  were 

*  I.ig-neouH  fibre,  though  allied  In  comnosilinn  to 
many  nuintivo  Kubstanccs,  rCKUIa  the  Mlioii  of  tlio 
gadlrlc  juice,  and  hence  we  find  that  the  kernels  of 
chcrrv  and  iilnm  monen  which  have  been  sw.illowed 
possthrou(fh  ihe  Inlestincs  unchanpcil,  |irulecled  by 
their  lljjiicouH  covering.  Kvon  prnln.  when  wlicile 
Is  protected  by  im  hn»k. and  passes  unaltered  Ihrouirii 
Jl'l  .'r5''-„  "'!■:,''"<"  'I'penUa  Iho  econuniy  of 
orushlnjf  tho  corn  of  horses. 


confined  to  the  stomach  ;  but  we  shall 
see  as  we  proceed,  that  the  adoption  of 
such  a  view  would  exclude  the  con- 
sideration of  organs  which  perform  an 
important  part  in  theprocess.  Strictly 
speaking,  digestion  commences  as  soon 
as  the  food  enters  the  mouth,  and  ceases 
only  with  the  expulsion  of  the  faeces. 
The  nutriment,  as  it  traverses  the  ali- 
mentary canal,  undergoes  successive 
changes,  dependent  partly  on  its  na- 
ture and  partly  on  the  functions  of  the 
different  parts  with  which  it  comes  in 
contact.  The  gastric  juice  is  not  of  it- 
self sufficient  to  ensure  proper  diges- 
tion, but  requires  the  assistance,  in  a 
greater  or  less  degree,  of  the  saliva,  bile, 
pancreatic  juice,  and  intestinal  secre- 
tions. Of  the  operation  of  these  fluids  I 
shall  speak  in  the  subsequent  chapters. 


CHAPTER  IV. 

MASTICATION,  INSALIVATION,  AND 
DEGLUTITION. 

JIaalication— The  Teeth— Teeth,  being  adapted  to 
the  kind  of  food,  vary  at  different  ngca  and  in 
different  animals— Teeth  classed  and  described — 
vitality  of  teetli,  and  its  advantages — Causes  of 
disease  in  teeth — Means  of  protection — Insallva- 
tion  and  its  uses— U ratification  of  taste  in  masti- 
cation-Deglutition. 

The  first  stage  in  tlie  process  of  di- 
gestion is  that  in  which  the  food,  after 
being  received  into  the  mouth,  is  mixed 
with  the  saliva  and  broken  down  till  it 
becomes  of  a  uniform  pulpy  consis- 
tence, fitting  it  for  being  easily  swal- 
lowed and  acted  upon  by  the  gastric 
juice  on  its  arrival  in  the  stomach.  The 
term  mastication  or  chewing  is  used  to 
denote  this  operation;  and  the  chief  in- 
struments by  which  it  is  performed  are 
the  teeth,  the  jaws,  the  muscles  which 
move  the  jaws,  the  tongue,  and  the 
salivary  glands.  On  each  of  these  we 
shall  offer  a  few  observations. 

The  TEETH  differ  in  number  and 
form  according  to  the  kind  of  food  on 
which  the  animal  is  destined  to  live  ; 
but  in  man  and  the  higher  orders  of 
animals  they  may  be  divided  into  three 
distinct  groups  :— l.sj,  The  incisor  or 
cutting  teeth,  eight  in  number,  or  four 
in  front  of  each  jnw,  and  marked  I  i(i 
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the  subjoined  woodcut,  -which  repre- 
sents one-half  of  the  lower  jaw  and 
consequently  only  one-fourth  of  the 
whole  number  of  teeth.  2d,  The  four 
ciispidati,  canine,  or  dog  teeth  (C  in  the 
woodcut),  each  being,  as  represented 
below,  in  contact  with, the  outer  incisor 


tooth,  and  called  canine  from  being 
large  in  the  dog  and  carnivorous  ani- 
mals, and  used  by  them  for  the  pur- 
pose of  seizing  and  tearing  their  food. 
And,  3cZ,  The  molares  or  grinders,  B  G, 
twenty  in  number,  situated  at  the  back 
part  of  the  jaw,  and  so  called  from  their 


office  being  to  grind  or  bruise  the  food 
subjected  to  their  action.* 

In  herbivorous  animals,  the  canine 
teeth,  for  which  they  have  no  use,  are 
comparatively  undeveloped :  whereas 
in  carnivorous  animals,  which  tear 
their  prey  in  pieces,  the  canine  teeth 
are  large,  powerful,  and  pointed,  and 
the  incisors  comparatively  small.  In 
these  animals  they  constitute  what  are 
properly  called  the  tusks,  and  in  some 
species  are  of  a  truly  formidable  cha- 
racter. The  molar  or  grinding  teeth 
differ,  in  like  manner,  according  to  the 
nature  of  the  food.  In  herbivorous 
and  granivorous  animals  they  are  large 
and  powerful,  and  to  increase  their 
efficiency  the  lower  jaw  admits  of  con- 
siderable lateral  motion  in  a  horizon- 
tal direction  ;  whereas,  in  carnivorous 
animals,  it  admits  of  motion  only  up- 
wards and  downwards,  as  in  ojDening 
and  shutting  the  mouth.  The  lateral 
grinding  motion  is  very  evident  in 
ruminating  animals,  such  as  the  cow, 
which,  after  having  filled  its  stomach 
•\^ith  provender,  generally  lies  down 
to  ruminate,  or  cheiu  the  cud,  as  it  is 

I-  In  I,atln,  mmU  Bipiiiflos  the  point  of  a  i>ppiir ; 
caiii.i,Hdogj  moio.utnilli  incnor,  luiy  thing  which 
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called — the  rumination  consisting  in 
bringing  up  small  masses  of  herbage 
from  the  stomach,  and  submitting  them 
to  a  thorough  mastication  or  grinding 
between  the  molar  teeth  before  being 
again  swallowed  and  digested. 

From  this  relation  between  the  food 
and  the  organs  of  mastication,  natu- 
ralists can  tell  with  certainty,  by  sim- 
ply inspecting  the  teeth,  on  what  kind 
of  food  the  animal  to  which  they  be- 
long is  intended  to  live  ;  and  as  the 
teeth  of  man  partake  of  the  characters 
of  those  of  both  herbivorous  and  car- 
nivoi-ous  animals,  this  is  a  strong  in- 
dication that  his  diet  was  intended  to 
be  of  a  mixed  kind,  not  confined  exclu- 
sively to  either  the  vegetable  or  the 
animal  kingdom. 

Hard  and  resisting  as  the  teeth  ap- 
pear, they  are  nevertheless  endowed 
with  the  same  vital  properties  as  other 
parts  ;  and  the  root  of  each  is  perfo- 
rated longitudinally  by  a  small  canal, 
through  which  the  bloodvessels  and 
nerve  are  admitted  to  its  internal 
structure.  From  these  bloodvessels  the 
tooth  derives  its  nourishment  when 
growing  ;  but  afterwards  they  almost 
entirely  disappear.  From  its  nerve 
the  tooth  derives  that  sensibility  which 
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makes  us  instantly  aware  of  the  con- 
tact of  bodies  either  too  hot  or  too 
cold.  When  diseased,  the  ordinary 
sensibility  of  the  nerve  is  often  so  far 
increased  as  to  become  converted  into 
the  racking  pain  of  toothacli. 

To  prevent  the  teeth  from  being 
worn  down  by  friction,  their  visible 
part  or  crown  is  covered  with  a  very 
hard  white  ivory-looking  substance, 
called  enamel,  into  which  neither  blood- 
vessels nor  nerves  have  been  observed 
to  penetrate.  Owing  to  this  structure, 
the  teeth  can  be  safely  exposed,  on  all 
proper  occasions,  without  sustaining 
damage — a  privilege  on  which  most 
persons  will  be  disposed  to  place  a 
higher  value,  after  having  experienced 
the  pains  consequent  upon  injury  of 
the  nerve  from  a  portion  of  the  ena- 
mel being  broken  off. 

An  obvious  advantage  attending  the 
vitality  of  the  teeth  is,  that  it  enables 
them  to  accommodate  themselves  to 
the  growth  of  the  jaw  and  general 
system  at  the  different  periods  of  life. 
In^  early  infancy,  when  the  human 
being  is  designed  to  live  exclusively 
on  its  mother's  milk,  for  the  disposal 
of  which  no  teeth  are  required,  the 
latter  are  still  imperfectly  formed, 
and  entirely  hidden  in  the  jaw  :  it  is 
only  at  the  end  of  some  months  that 
the  front  or  cutting  teeth  begin  to  ap- 
pear ;  and  the  whole  set  of  milk,  deci- 
duous, or  falling-out  teeth,  twenty  in 
number,  is  not  completed  till  about  or 
after  the  third  year.  In  the  course 
of  three  or  four  years  more,  however, 
growth  has  advanced  so  far  that  the 
first  set  of  teeth  no  longer  fill  the  jaw ; 
and  they  soon  begin  to  be  displaced  by 
the  second  or  permanent  set,  the  Gra- 
dual development  of  which  commences 
at  that  period  of  life,  and  is  not  finished 
till  the  appearance  of  the  last  four 
grinders  or  wisdom-teeth,  about  the  age 
of  maturity. 

The  teeth,  being  living  parts,  and 
at  the  same  time  endowed  with  a  me- 
chanical function,  are  liable  to  injury 
in  both  capacities.  Being  composed 
chiefly  of  earthy  matter,  such  as  phos- 
phate and  carbonate  of  lime,  the  con- 
tact of  strong  acids  decomposes  or  de- 
stroys their  substance,  and  leads  to 


their  rapid  decay.  Hence,  the  white- 
ness produced  by  acid  tooth-powders 
and  washes  is  not  less  deceitful  than 
ruinous  in  its  consequences  ;  and  hence, 
also,  great  caution  is  necessary  never 
to  allow  the  acid  drops  frequently  pre- 
scribed by  physicians  to  come  into  con- 
tact with  the  teeth. 

The  teeth,  being  constantly  mois- 
tened with  saliva,  have  a  tendency  to 
become  incrusted  with  the  tartar  or 
earthy  matter  which  it  contains  in  so- 
lution, and  which  is  separated  from  it 
partly  by  the  evaporation  of  the  more 
fluid  constituents  while  breathing,  and 
partly  by  chemical  decomposition.  As 
this  incrustation  not  only  destroys  the 
beauty  of  the  teeth,  but  also  hastens 
their  decay,  it  ought  to  be  carefully 
removed  as  soon  as  formed ;  and  the 
most  effectual  mode  of  doing  so  is  to 
brush  the  teeth  regularly  twice  a-day 
— especially  in  the  morning,  when  the 
quantity  is  greatest — with  a  brush  dip- 
ped in  soft  water — till  every  particle 
is  removed.  The  addition  of  any  soft 
impalpable  powder  will  assist  in  the 
effect ;  but  nothing  capable  of  acting 
chemically  on  the  teeth,  or  of  injuring 
them  by  friction,  ought  ever  to  be  re- 
sorted to.  "Washing  the  mouth  after 
every  meal  is  also  a  good  preservative. 

When  a  long  time  elapses  without 
eating,  and  also  when  digestion  is  im- 
paired, the  quantity  of  tartar  which 
accumulates  on  the  teeth  is  very  great. 
•Hence  they  are  always  most  incrusted 
in  the  morning,  and  during  fevers  and 
other  affections  when  little  or  no  food 
is  taken.  I  have  seen  one  instance  in 
which  a  thick  coat  of  tartar  was  re- 
moved by  a  dentist,  in  the  belief  that 
it  was  a  diseased  tooth — the  tooth  it- 
self on  which  it  was  formed  being  left 
in  the  jaw  perfectly  sound. 

When  the  tartar  is  not  duly  re- 
moved, its  presence  injures  the  teeth, 
irritates  the  gums,  and  generally  leads, 
sooner  or  later,  to  considerable  suflTer- 
ing.  The  regular  washing  and  brush- 
ing above  mentioned  ought,  therefore, 
to  be  sedulously  practised  at  every  pe- 
riod of  life,  and  taught  as  a  duty  to 
the  young.  When  digestion  is  very 
vigorous,  the  health  good,  and  the  diet 
plain  and  containing  a  full  proportion 
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of  vegetable  matter,  the  deposition  of 
tartar  seems  to  be  diminished,  and  the 
teeth  preserve  their  natural  colour. 
Many  rustics  and  savages  thus  possess 
teeth,  the  whiteness  of  which  would 
be  envied  by  many  women  of  fashion. 

When  indigestion  is  present,  the 
mucous  secretions  in  the  mouth  be- 
come altered  in  character,  and  by  their 
incessant  contact  injure  and  even  de- 
stroy the  teeth.  J?rom  this  cause  \ye 
often  see  the  teeth,  in  young  people,  in 
a  state  of  complete  decay.  They  are, 
in  reality,  the  subjects  of  chemical  de- 
composition, and  are  eaten  away  by 
the  morbid  secretions  of  the  mouth  ; 
and  hence,  in  such  cases,  we  generally 
find  the  individual  complaining  of  heat 
and  soreness  of  the  tongue,  gums, and 
mouth,  and  occasionally  of  the  teeth 
being  "  set  on  edge." 

When  the  digestion  is  healthy  and 
vigorous,  toothach  is  rarely  experi- 
enced, unless  it  be  in  consequence  of 
a  chill.  But  even  then,  severe  and 
continued  pain  is  seldom  felt  if  the 
stomach  have  been  previously  healthy. 

Being  endowed  with  life,  the  teeth 
require  more  care  than  if  they  were 
merely  dead  matter.    One  way  in 
which  they  often  suffer  from  our  losing 
sight  of  their  vitality,  'is  the  sudden 
changes  of  temperature  to  which  they 
are  recklessly  exposed.    Being,  from 
their  solidity,  rapid  conductors  of  heat, 
their  internal  nerve  speedily  becomeg 
affected  by  the  sudden  alternations  of 
temperature  which  they  daily  undergo, 
both  in  taking  food  and  in  the  change 
from  a  warm  to  a  cold  atmosphere.  It 
is  in  this  way  that  toothach  is  so  often 
excited  by  the  common  custom  of  taking 
a  glass  of  cold  wine  or  water  imme- 
diately after  finishing  a  plateful  of 
very  hot  soup  ;  and  of  taking  tea  and 
coffee,  and  every  kind  of  meat,  as  hot 
as  they  can  possibly  be  swallowed. 

In  p.assing  from  a  warm  to  a  cold 
atmosphere,  it  is,  consequently,  useful 
to  protect  the  teeth  from  the  influ- 
ence of  the  sudden  change,  by  breath- 
ing through  a  respirator,  a  woollen 
comforter,  or  two  or  three  folds  of  a 
Bilk  handkerchief.  When  the  teeth 
and  lower  part  of  the  face  are  left  ex- 
posed during  such  transitions,  rheu- 


matism and  toothach  not  unfrequently 
ensue,  especially  in  delicate  subjects, 
from  the  direct  impression  of  the  cold 
air  upon  parts  rendered  more  suscep- 
tible by  the  preceding  heat. 

The  great  source  of  injury  to  the 
teeth,  however,  both  in  childhood  and 
in  mature  age,  is  disordered  digestion. 
If  the  health  be  good,  and  the  stomach 
perform  its  functions  vdth  vigour,  the 
teeth  will  resist  much  exposure  with- 
out sustaining  injury.  But  if  these 
conditions  fail,  they  will  rarely  conti- 
nue long  unscathed. 

It  is,  therefore,  almost  always  from 
disordered  health  that,  in  infancy, 
teething  gives  rise,  as  it  often  does, 
to  serious  constitutional  disorder. 


Something  more,  however,  than  the 
mere  action  of  the  teeth  and  jaws  is 
required  to  prepare  the  morsel  for  be- 
ing swallowed.  Ifwe  attempt  to  chew 
a  bit  of  dry  biscuit  or  mealy  potato, 
we  encounter  at  first  some  difficulty, 
from  the  stiffness  and  dryness  of  the 
mass  in  the  mouth,  and  feel  instinc- 
tively that  it  would  be  in  vain  to  at- 
tempt to  swallow  it  until  moistened 
either  by  the  flow  of  saliva  which  oc- 
curs during  mastication,  or  by  the  ad- 
mixture of  fluid  from  without.  In 
ordinary  states  of  the  system,  the  sup- 
ply of  saliva  proves  sufficient  for  the 
purpose  ;  and  the  process  by  which  its 
due  admixture  with  the  contents  of 
the  mouth  is  accomplished  is  called  the 
insalivation  of  the  food  :  but  when 
great  thirst  prevails,  the  flow  of  saliva 
proves  insufficient,  and  then  Hquids 
must  be  taken  before  drier  food  can 
be  either  relished  or  swallowed. 

To  provide  the  necessary  saliva,  and 
to  connect  its  supply  directly  with  the 
process  of  mastication,  several  glands, 
and  many  mucous  follicles,  for  the  se- 
cretion of  its  component  fluids,  have 
been  placed  near  and  in  the  mouth,  in 
such  a  way  that  the  jaws  cannot  be 
opened  and  shut  without  affording 
them  a  stimulus,  and  still  farther  in- 
creasing the  secretion  which  the  pre- 
sence of  the  morsel,  or  evwi  the  expec- 
tation of  food,  is  itself  sufficient  to  be- 
cin.  From  this  arrangement  it  loi- 
lows,  that  the  mor^  perfectly  mastica-  ( 
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tion  is  performed,  the  more  thorough- 
ly does  the  morsel  become  imjjregnated 
with  the  salivary  fluid,  and  the  better 
fitted  is  it  rendered  for  subsequent  de- 
glutition and  digestion. 

Due  mastication  being  thus  essen- 
tial to  healthy  digestion,  the  Creator, 
as  if  to  insure  its  being  adequately 
performed,  has  kindly  so  arranged, 
that  the  very  act  of  mastication  should 
lead  to  the  gratification  of  taste,  the 
mouth  being  the  seat  of  that  sensation. 
That  this  gratification  of  taste  was  in- 
tended, becomes  obvious  when  we  re- 
flect, that,  even  in  eating.  Nature  makes 
it  our  interest  to  give  attention  to  the 
process  in  which  we  are  for  the  time 
engaged.    It  is  well  known,  for  ex- 
ample, that  when  food  is  presented  to 
a  hungry  man,  whose  mind  is  concen- 
trated on  the  indulgence  of  his  appe- 
tite, the  saliva  begins  to  flow  unbidden, 
and  what  he  eats  is  consumed  with  a 
peculiar  relish,  and  is  easily  digested. 
Whereas,  if  food  be  presented  to  an 
individual  who  has  fasted  equally  long, 
but  whose  soul  is  absorbed  in  some 
great  undertaking  or  deep  emotion, 
and  Who,  consequently,  is  insensible  to 
the  gratification  of  taste,  it  will  be 
swallowed  almost  without  mastication 
and  without  sufficient  admixture  with 
the  saliva — now  deficient  in  quantity 
—and  will  lie  on  the  stomach  for  hours 
unchanged.    In  this  point  of  view  the 
peculiarly  English  custom  of  reading 
the  newspapers  or  magazines  during 
breakfast  is  more  hurtful  than  one 
would  suppose,  and  many  dyspeptics 
have  been  surprised  at  the  benefit  re- 
sulting from  its  discontinuance.  How- 
ever much,  then,  philosophy  and  mo- 
rality may  condemn  the  undue  cultiva- 
tion of  our  bodily  appetites,  it  cannot 
be  denied  that  a  certain  degree  of  at- 
tention  to  taste,  and  to  the  pleasures 
of  appetite,  is  both  reasonable  and 
beneficial ;  and  it  is  only  when  these 
are  abused  that  we  oppose  the  inten- 
tions of  Nature. 

From  late  investigations  it  appears 
probable  that  the  saliva,  besides  sup. 
plying  the  food  with  the  requisite 
moisture,  acts  a  part  in  the  chemical 
changes  of  the  digestive  process.  AVhen 
bread,  for  instance,  is  thoroughly  mix- 


ed with  saliva,  and  allowed  to  stand 
for  some  time,  part  of  the  starch  which 
it  contains  is  found  to  have  been  con^ 
verted  into  sugar — a  change  whicli  is 
supposed  to  be  owing  to  a  substance 
contained  in  the  saliva,  and  which  is 
analogous  in  its  properties  to  diastase, 
the  principle  which  in  malt  converts 
the  starch  into  sugar.   When  saliva  is 
filtered  and  mixed  with  six  times  its 
amount  of  absolute  alcohol,  a  white 
precipitate  separates  after  some  time ; 
which  precipitate,  according  to  Mialhe, 
consists  of  this  animal  diastase,  and  has 
the  property  of  converting  starch  in- 
to dextrine  (a  sort  of  gum)  and  sugar. 
The  gastric  juice  possesses  no  simi- 
lar property,  or  only  in  a  very  feeble 
degree ;  but  its  presence  does  not  in- 
terfere with  the  action  of  the  saliva, 
which  again  has  no  action  upon  pro- 
tein compounds.    Its  digestive  powers 
appear  to  be  limited  to  assisting  in  the 
solution  and  transmutation  of  farina- 
ceous substances ;  and  these  effects  re- 
quire 80  little  time  for  their  manifesta- 
tion, that  sugar  can  be  detected  in  the 
food  before  it  is  swallowed.    Bread  is 
more  digestible  when  well  fermented, 
than  when  it  is  pasty  and  heavy,  and 
many  persons  find  that  when  prepared 
with  yeast  it  digests  more  readily  than 
when  an  acid  and  soda  have  been  used. 
Previous  fermentation  thus  facilitates 
the  peculiar  changes  produced  by  the 
animal  diastase. 

The  salivary  secretion  is  always 
most  copious  in  those  creatures  ■\vhose 
food  requires  continued  mastication. 
In  ruminating  animals,  the  salivary 
glands  are  not  only  numerous  and  of 
great  size,  but  so  situated  that  the  play 
of  the  muscles  in  the  act  of  rumination 
communicates  to  them  a  proportionate 
stimulus.  It  is  probable  that  the  saliva 
of  ruminants  exerts  a  chemical  action 
on  their  food  ;  but  the  prolonged  mas- 
tication of  their  herbaceous  aliment 
seems  to  be  requisite  chiefly  for  break- 
ing up  and  destroying  the  epidermic  ' 
covering  which  would  otherwise  pro- 
tect it  from  the  action  of  the  digestive 
fluids.    In  animals  which  do  not  mas-  ' 
ticate,  but  swallow  their  food  entire, 
there  is  scarcely  any  salivary  secre- 
tion, and  the  glands  appropriated  to 
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it  are  very  small.  Birds,  and  many- 
fishes  and  reptiles,  belong  to  the  latter 
class. 

According  to  Liebig,  another  use  of 
mastication  is  the  introduction  of  at- 
mospheric air  into  the  stomach  by  its 
admixture  with  the  saliva  in  the  shape 
of  froth.  But  I  entirely  agree  vrith 
Blondlot  in  regarding  this  opinion  as 
erroneous,  and  contradicted  by  expe- 
rience. If  we  examine  a  morsel  of 
bread,  for  example,  when  just  ready 
for  swallowing,  so  far  from  finding  it 
porous  or  frothy,  we  find  all  its  pre- 
viously contained  air  expelled,  and 
the  morsel  of  uniform  consistence. 
In  like  manner,  when  the  stomach  of  an 
animal  is  opened  soon  after  a  full  meal, 
we  find  only  a  dense  mass  of  uniform 
consistence,  and  destitute  of  every 
appearance  of  air-bubbles. 

Besides  acting  as  the  organ  of  taste, 
the  tongue  is  of  essential  use  in  form- 
ing the  alimentary  bolus,  and  in  sub- 
mitting it  to  the  action  of  the  teeth. 
It  moreover  executes  admirably  the 
duty  of  a  watchful  sentinel,  by  guard- 
ing against  the  passage  of  any  thing 
likely  to  prove  injurious,  either  chemi- 
cally or  mechanically,  to  the  digestive 
organs.    For  this  purpose,  the  tongue 
is   most  abundantly  supplied  with 
nerves,  which  not  only  confer  upon  it 
the  sense  of  taste,  but  constitute  it  the 
finest  organ  of  touch  in  the  body.  "We 
all  know  how  readily  a  hair  or  any 
similar  intruding  substance  is  detected 
in  the  mouth  ;  and  Weber  has  shewn 
that  the  tongue  recognises  two  distinct 
sensations  when  the  prongs  of  a  pair  of 
compasses,  separated  only  by  a  distance 
of  half  aline,  are  applied  to  it — while 
a  distance  of  a  whole  line  is  necessary 
to  produce  two  sensations  in  the  tips 
of  the  fingers,  and  as  much  as  30  lines 
in  the  skin  of  the  back.    Hence  it  ap- 
pears that  the  tongue  has  double  the 
tactile  power  of  the  fingers,  and  60 
times  that  of  the  skin  of  the  back. 

The  morsel,  duly  prepared  by  tho- 
rough mastication  and  impregnation 
with  saliva,  is  now  ready  for  transmis- 
sion to  the  stomach.    To  this  part  of 


the  process  the  term  deglutition  or  iwaU 
lowing  is  applied. 

Immediately  at  the  back  part  of  the 
mouth,  three  several  passages  present 
themselves,  leading  in  different  direc- 
tions— one  upwards  and  forwards  into 
the  nose,  another  downwards  and  in 
front  into  the  windpipe,  and  a  third 
downwards  and  behind  into  the  ceso- 
phagus,gullet,or  meat-pipe,  and  stomach. 
The  last  is  the  passage  taken  by  the 
food  ;  and  the  violent  coughing  and  oc- 
casional sufiTocation  induced  when  it 
accidentally  passes  into  the  windpipe, 
are  but  a  specimen  of  the  serious  evils 
which  would  be  continually  occurring 
if  some  provision  were  not  made  to  ob- 
viate the  danger — while  the  rarity 
with  which  such  accidents  astually 
happen,  proves  the  almost  unfailing 
efficacy  of  that  which  has  been  devised. 

The  passage  of  the  food  into  the 
nostrils  is  prevented  by  the  action  of 
the  muscles  of  the  fauces,  which  cause 
the  posterior  arches  of  the  fauces,  seen 
at  the  back  of  the  throat  beyond  the 
tonsils,  to  approach  each  other  like  the 
scenes  in  a  theatre,  while  the  moveable 
fleshy  curtain  or  valve  hanging  down 
from  the  palate,  and  visible  at  the  back 
part  of  the  mouth,  is  stretched  back- 
wards so  as  to  extend  to  the  back  part 
of  the  throat,  and  thus  entirely  shut 
up  the  opening  into  the  nostrils.  The 
passage  into  the  windpipe,  again,  is 
protected  by  a  cartilaginous  lid  or 
covering  called  epiglottis  (from  tTi,  epi, 
upon,  and  yXarri;,  glottis,  the  tongue), 
which  projects  backwards  from  theroot 
of  the  tongue,  and  conducts  the  morsel, 
as  by  a  slide,  over  the  glottis  or  open- 
ing of  the  windpipe.    The  epiglottis, 
howevei',  is  greatly  assisted  in  this  ope- 
ration by  that  rising  upwards  and  for- 
wards of  the  gullet  and  windpipe  to 
meet  the  morsel,  of  which  we  are  con- 
scious, and  which,  in  the  act  of  swal- 
lowing, can  easily  be  felt  by  the  hand  : 
its  effect  is  in  some  degree  to  hide  the 
glottis  under  the  backward  projec- 
tion of  the  root  of  the  tongue,  and 
allow  the  morsel  to  drop  past  the  wind- 
pipe into  the  gullet. 

So  soon,  therefore,  as  the  alimentary 
bolus  is  properly  prepared,  it  is  pushed 
backwards,  between  the  tongue  and 
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the  palate,  till  it  comes  witliin  tlie 
sphere  of  action  of  the  muscles  of  the 
throat.  These,  by  its  contact,  are  sti- 
mulated to  involuntary  contraction, 
and  the  food  passes  beyond  our  control 
into  the  gullet,  and  thence  into  the 
stomach.  The  gullet  is  simply  a  round 
tube,  made  up  of  two  rows  of  muscular 
or  fleshy  fibres,  the  one  longitudinal 
and  the  other  transverse  and  circular, 
with  a  soft,  moist  lining  membrane  to 
facilitate  the  transmission  of  its  con- 
tents. When  the  morsel  is  introduced, 
its  upper  part  contracts  involuntarily, 
and  pushes  the  mass  downwards  ;  the 
portion  now  reached  contracts  in  its 
turn,  and  propels  the  morsel  farther  ; 
and  so  on  in  succession  till  it  ari-ives 
at  the  stomach. 

Beglutition  or  swallowing  is  thus  a 
more  complicated  operation  than  at 
first  sight  it  appears  to  be.  On  look- 
ing at  any  person  eating,  one  is  apt  to 
think  that  the  morsel  passes  along  the 
gullet  into  the  stomach  by  its  own 
weight;  but  we  speedily  perceive  the 
error  when  we  recollect  that,  in  the 
horse  and  the  cow  for  example,  the 
mouth  is  on  a  level  with  the  ground 
when  feeding  or  drinking,  and  that 
the  morsel  or  water  is  consequently 
propelled  upwards  into  the  stomach 
against  its  own  gravity.  It  is  well 
known,  also,  and  often  made  a  matter 
of  public  exhibition,  that  a  man  can 
swallow  even  liquids  when  standing 
on  the  crown  of  his  head,  with  the 
natural  position  of  the  stomach  re- 
versed. 

Deglutition  is  easier  and  quicker 
when  the  appetite  is  keen,  and  the  ali- 
mentary  bolus  or  morsel  is  moist  and 
properly  softened.  It  is  slow  and  dif- 
ficult when  the  morsel  is  dry  and  mealy, 
and  the  appetite  nauseated.  In  vomit- 
ing, the  action  of  the  muscular  fibres 
IS  inverted,  or  proceeds  from  the  lower 
end  of  the  gullet  towards  the  mouth  ; 
and  hence  the  object  is  carried  up- 
wards, instead  of  downwards  as  in  the 
natural  order. 


CHAPTER  V. 

ORGANS  OF  DIGESTION — THE  STO- 
MACH— AND  ITS  STRUCTUKE. 

Surprising:  power  of  digestion — Variety  of  aourcea  or 
food — All  structures,  however  different,  formed 
from  tlie  same  blood— General  view  of  digestion, 
chymillcation,  chylification,  sanguiflcntion,  nu- 
trition— The  stomach  in  polypes,  in  quadrupeds, 
and  in  man — Its  position, size, andcompleiityin 
dilTerent  animals — Its  structure  ;  its  peritoneal, 
muscular,  and  villous  coats;  and  uses  of  each — 
Its  nerves  and  bloodvessels,  their  nature,  origins, 
and  uses — Tlie  former  the  medium  of  communi- 
cation between  the  brain  and  stomach — Their  re- 
lation to  undigested  food — Animals  notconscious 
of  what  goes  on  in  the  stomach — Advantages  of 
this  arrangement. 

If,  in  the  whole  animal  economy, 
where  all  is  admirable,  there  be  one 
operation  which,  on  reflection,  ajipeara 
more  wonderful  than  another,  and 
which  evinces,  in  a  higher  degree,  the 
prodigious  resources  and  power  of  the 
Creator  in  fashioning  every  thing  to 
His  own  will,  it  is  perhaps  that  pro- 
cess by  which  the  same  kind  of  nutri- 
ment is  extracted  from  apparently  the 
most  opposite  varieties  of  food  con- 
sumed by  living  beings. 

Remarkable,  however,  as  this  uni- 
formity of  result  undoubtedly  is,  it  be- 
comes still  more  striking  when  we  con- 
template the  variety  of  sources  from 
which  food  is  derived  for  the  support 
of  animal  life.  To  use  the  words  of  a 
late  popular  writer,  "  There  is  no  part 
of  the  organised  structure  of  an  ani- 
mal or  vegetable,  however  dense  its 
texture  or  acrid  its  qualities,  that  may 
not,  under  certain  circumstances,  be- 
come the  food  of  some  species  of  in- 
sect, or  contribute  in  some  mode  to  the 
support  of  animal  life.  The  more  suc- 
culent parts  of  plants,  such  as  the 
leaves  or  softer  stems,  are  the  prin- 
cipal sources  of  nourishment  to  the 
greater  number  of  larger  quadrupeds, 
to  multitudes  of  insects,  as  well  as  to 
n  umerous  tribes  of  other  animals.  Some 
plants  are  more  particularly  assigned 
as  the  appropriate  nutriment  of  parti- 
cular species,  which  would  perish  if 
these  ceased  to  grow  :  thus  the  silk- 
worm subsists  almost  exclusively  upon 
the  leaves  of  the  mulberry-tree  ;  and 
many  species  of  caterpillars  are  at- 
tached each  to  a  particular  plant,  which 
they  prefer  to  all  others.    There  are 
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at  least  fifty  different  species  of  in- 
sects that  feed  upon  the  common  net- 
tle ;  and  plants  of  which  the  juices 
are  most  acrid  and  poisonous  to  the 
generality  of  animals,  such  as  euplior- 
bium,  henbane,  and  nightshade,  afford 
a  wholesome  and  delicious  food  to 
others."*    Nor  are  the  precision  and 
accuracy  with  which  the  same  fluid — 
the  blood — affords  to  every  structure 
of  the  body  the  precise  species  of  nou- 
rishment or  secretion  which  its  ele- 
mentary composition  requires,  less  ad- 
mirable and  extraordinary  than  its  own 
original  formation  from  such  a  variety 
of  materials.    To  bone,  the  blood  fur- 
nishes the  elements  of  bone  with  un- 
erring accuracy  ;  to  muscle  the  same 
blood  furnishes  the  elements  of  muscle, 
— to  nerves  the  elements  of  nerve, — 
to  skin  the  elements  of  skin, — and  to 
vessels  the  elements  of  vessels  ; — and 
yet,  while  each  of  these  differs  some- 
what in  composition  from  the  others, 
the  constituent  elements  of  the  blood 
by  which  they  are  furnished  are  every- 
where the  same. 

Similar  phenomena,  indeed,  occur  in 
the  vegetable  world  ;  but  this,  instead 
of  diminishing  our  wonder,  tends  rather 
to  augment  it.  The  same  elements, 
extracted  from  the  same  soil  and  the 
same  atmosphere,  are  converted  into 
every  variety  of  vegetable  product — 
into  leaves  of  every  shade  of  green, 
flowers  of  every  form  and  tint,  and 
juices  of  every  quality,  from  the  deadly 
poison  up  to  bland  and  life-supporting 
milk.  Nay,  even  in  the  same  plant — 
as  in  the  poppy — we  sometimes  find 
the  seeds  and  the  capsule  which  covers 
hem  endowed  with  the  most  opposite 
properties. 

It  would  be  very  interesting  to  dis- 
cover by  what  resources  Nature  thus 
effects  the  production  of  the  same  kind 
of  nutritive  elements  from  so  great  a 
variety  of  substances,  and  apportions 
to  every  part  the  precise  constituents 
of whichit standsinneed;  butalthough 
modern  chemistry,  and  especially  the 
researches  of  Liebig,  Dumas,  Boussin- 
gault,  and  other  recent  investigators, 
have  thrown  considerable  light  on  the 

*  See  Kogot'fl  Brldgcwator  Treatise,  vol.  11.  p.  69. 


subject,  the  results  at  which  these  che- 
mists have  arrived  are  too  abstruse, 
and  would  require  too  much  detail, 
to  admit  of  their  proper  introduction 
into  a  work  so  exclusively  popular  in 
its  character  as  the  present ;  and  it 
will  therefore  be  more  advisable  to 
confine  our  attention  to  those  parts  of 
the  inquiry  which  have  a  direct  prac- 
tical bearing,  and  about  which  there  is 
no  difference  of  opinion.  We  know  al- 
ready that  certain  organs  are  concerned 
in  the  processes  above  mentioned,  and 
that  these  organs  act  under  the  regu- 
lation of  certain  general  laws.    If  we 
make  ourselves  acquainted  with,  and 
carefuUy  conform  to  these  laws,  we  shaU 
reap  a  rich  reward  in  the  enjoyment  of 
sound  and  vigorous  digestion ;  where- 
as, if,  either  from  ignorance  or  from 
carelessness,  we  fail  to  act  in  accord- 
ance with  them,  we  shall  bring  upon 
ourselves  severe  suffering  in  the  form 
of  dyspeptic  or  nervous  disease.  As- 
suredly, then,  alternatives  like  these 
ought  to  excite  some  desire  for  informa- 
tion in  the  minds  even  of  the  most  in- 
different. 

That  the  reader  may  be  better  ena- 
bled to  understand  the  meaning  of  va- 
rious terms  and  expressions,  the  fre- 
quent use  of  which  it  is  almost  impos- 
sible to  avoid,  even  in  the  beginning 
of  our  exposition,  it  will  be  useful,  be- 
fore commencing  a  description  of  the 
organs  concerned  in  digestion,  to  take 
a  general  view  of  the  different  stages 
of  preparation  through  which  the  food 
passes,  between  its  reception  into  the 
stomach  and  its  assimilation,  or  ulti- 
mate conversion  into  a  constituent  part 
of  the  animal  body. 

"When  the  food,  after  being  masti- 
cated, is  received  into  the  stomach,  it 
is  there  subjected  to  the  action  of  a  sol- 
vent fluid,  called  the  <jaslric  or  stomach 
juice  (from  yo^rm^,  aasler,  stomach),  by 
which  it  is  gradually  converted  into 
a  soft  greyish  and  pultaceous  mass, 
called  chyme  (from  chymos,  hu- 

mour or  juice) ;  whence  the  process  is 
called  chymification,  or  chymc-making. 
That  part  of  the  chyme  for  which  sim- 
ple gastric  digestion  is  suflicicnt,  is  at 
once  absorbed  by  the  blood-vessels  and 
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absorbents  of  the  stomach;  the  remain- 
der, which  requires  further  digestion, 
is  expelled  by  the  contractile  power  of 
the  muscular  coat  of  the  stomach  into 
the  first  portion  of  the  intestines,  called 
the  duodenum  (from  duodenus,  consist- 
ing of  twelve,  because  it  is  sujDposed  to 
be  about  twelve  inches  long).  It  there 
meets  with  bile  from  the  liver,  and 
with  the  pancreatic  juice,  which  very 
much  resembles  the  saliva,  and  flows 
from  the  2yancreas  or  sweet-bread  (■ray, 
pan,  all,  and  x^ta;,  kreas,  flesh,  it  being 
of  a  fleshy  consistence),  a  lai'ge  gland 
which  lies  across  the  spine  a  little  be- 
low the  stomach,  and  is  marked  PP  in 
the  woodcut  given  on  page  39.  By  the 
action  of  these  two  fluids,  the  chyme 
is  converted  into  a  yellowish  semifluid 
mass,from  which  the  absorbents,  which 
are  extensively  ramified  on  the  inner 
membrane  of  the  bowels,  extract  a 
milky-white  fluid  named  ckyla  ffrom 
XV?.e;,  chylos,  chyle).  This  process  is 
termed  chylification  or  chyle-mahing ; 
and  the  absorbent  vessels  are  sometimes 
named,  from  the  white  colour  of  their 
contents,  lacteals  or  milk-bearers  (from 
Zac,  milk).  These  absorbents  ultimately 
converge  into  one  trunk,  named  the  tAo- 
racic  duct  or  chest-pipe  (from  its  course 
lying  through  the  thorax  or  chest),  and 
which  terminates,  as  will  be  seen  in  a 
cut  on  page  36,  in  the  great  vein  under 
the  clavicle  or  collar-bone,  hence  called 
subclavian  vein,  just  before  the  latter 
reaches  the  right  side  of  the  heart; 
and  there  the  chyle  is  poured  into  the 
general  current  of  venous  blood. 

But  although  thus  mingled  with  the 
blood,  the  chyle  is  not  yet  suflSciently 
capacitated  for  its  duties  in  the  system. 
To_  complete  its  preparation,  it  still  re- 
quires to  be  exposed  to  the  action  of 
the  air  during  respiration.  This  is,  ac- 
cordingly, done  by  its  passing  through 
the  lungs  along  with  the  dark  venous 
blood,  which  stands  in  need  of  the  same 
change.  In  the  course  of  this  process, 
both  the  chyle  and  the  venous  bloodaro 
converted  into  red,  arterial,  or  nutri- 
tive blood,  which  is  afterwards  distri- 
buted by  the  heart,  through  the  arteries, 
to  supply  nourishment  and  support  to 
every  part  of  the  body.  Hence,  the 
change  which  takes  place  in  the  lungs 


is  properly  enough  named  sanguifica- 
tion or  blood-making.'^' 

The  thickish  yellow  residue  which 
remains  in  the  intestines  after  the  se- 
paration of  the  chyle  from  the  chyme, 
is  that  portion  of  the  food  which  af- 
fords little  or  no  nourishment,  and 
which,  after  traversing  the  whole 
length  of  the  intestinal  canal,  and  un- 
dergoing still  farther  change,  is  thrown 
out  of  the  body  in  the  shape  of  fcEces  or 
excrement.  But  in  this  course  its  ap- 
pearance is  considerably  altered,  and 
it  receives  the  addition  of  much  waste 
matter,  which,  having  already  served 
its  purposes  in  the  system,  is  at  last, 
as  will  be  afterwards  shewn,  thrown 
out  by  the  same  channel. 

With  this  general  view  of  the  nature 
of  Digestion  before  us,  we  can  now  ex- 
amine more  satisfactorily  the  structure 
and  mode  of  action  of  each  of  the  or- 
gans concerned  in  efi"ecting  it.  Chy- 
mification  being  the  first  step  in  the 
complicated  process,  we  shall  begin 
with  the  organ  by  which  it  is  perform- 
ed, namely,  the  Stomach. 

In  man,  the  stomach  is  a  large  mem- 
branous and  muscular  bag,  lying  under 
the  convex  part  of  the  lower  ribs  of 
the  left  side,  and  stretching  over  to- 
wards the  right  side..  In  shape  it  some- 
what resembles  the  bag  of  a  bagpipe,  as 
will  be  seen  from  fig.  1,  page  24,  re- 
presenting it  as  viewed  in  front.  Its 
left  or  larger  extremitjf  B  is  in  con- 
tact with  the  ribs,  and  its  right  or  nar- 
row extremity  corresponds  in  situation 
to  the  hollow  commonly  called  the  pit 
of  the  stomach. 

_  The  position  of  the  stomach,  rela- 
tively to  the  chest,  bowels,  and  liver, 
will  be  understood  by  inspecting  fig. 
2,  page  24,  on  which  it  is  marked 
Si'".  It  is  separated  from  the  ca- 
vity of  the  chest  by  the  diaphragm 
or  midrifi-  DD,  with  which  the  left 
extremity  of  its  upper  surface  is  in 
immediate  contact,  and  through  which 
the  gullet  passes  to  enter  that  extre- 
mity. Its  right  OT  pxjloric  extremity, 
marked  P  in  fig.  1,  lies  close  to  the 
lower  surface  of  tlie  liver  {Livr-  fig.  2.), 

*  I'or  1  full  fijplanationof  llio  imluro,  importanoo 
tttiil  laws  of  i-csiifraflon,  sco  llio  author's  rriiiciples, 
01  Physlolog-y  applied  to  Uealtli,  &c.,  cliap.  Ix. 
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received  names,  and  require  to  be  no- 
ticed, are — the  cardiac  orifice,  through 
which  food  is  introduced,  and  which  is 
marked  C  in  figure  1,  p.  24,  and  so 
named  from  being  near  the  xs«j,  kcar, 
or  heart ;  P,  the  pylorus,  or  pyloric 
orifice  (from  ■rvXio^ts,  pyloros,  a  gate- 
keeper, because  it  was  supposed  to  allow 
none  but  digested  food  to  pass  out), 
where  the  intestine  called  the  duodenum 
begins,  and  through  which  the  chyme 
passes  from  the  stomach ;  SS,  the  smaller 
arch  or  curvature  •  and  GG,  the  greater 
arch  or  curvature.  The  spleen  is  at- 
tached to  that  part  of  the  larger  arch 
marked  with  dotted  points.  From  the 
situation  of  the  cardia  C,  and  its  con- 
nexion with  the  gullet,  it  will  be  at 
once  perceived  that  this  forms  one  of 
the  attachments  by  which  the  stomach 
is  retained  in  its  place. 

In  size  the  stomach  varies  much  in 
different  individuals,  as  well  as  in  dif- 
ferent animals,  according  to  the  bulk 
and  quality  of  their  food.  As  a  gene- 
ral rule,  it  is  larger  among  the  labour- 
ing poor  than  among  the  rich,  as  the 
former  require  a  larger  quantity  of 
their  inferior  food,  to  obtain  from  it  a 
sufiicient  amount  of  nourishment.  For 
a  similar  reason,  animals  which  subsist 
on  vegetable  substances  have  a  more 
capacious  stomach  than  those  which 
subsist  on  animal  or  concentrated  food. 
In  man,  its  capacity  may  be  diminished 
or  augmented  within  certain  limits, 
by  corresponding  modifications  of  diet. 
In  some  gluttons,  and  in  cases  of  dis- 
eased appetite,  it  has  been  found  of 
enormous  dimensions ;  but  this  rule 
does  not  always  hold,  for  in  some  in- 
stances of  immoderate  eaters,  the  sto- 
mach is  smaller  than  usual,  and  in  tliem 
its  contents  pass  through  only  partially 
digested.  ^  ^ 

In  accordance  with  this  relation  be- 
tween the  capacity  and  structure  of 
the  organs  of  digestion,  and  the  qua- 
lity of  the  food,  the  stomach  and  intes- 
tines are  found  to  be  very  small  and 
short  in  carnivorous  quadrupeds  and 
birds  of  prey,  which  are  intended  to 
live  on  concentrated  aliment.  Tlie 
same  is  the  case  with  the  grarfivorous 
or  grain-eating  birds,  as  their  food  also 
>8  contained  in  a  small  bulk.    But  in 


herbivorous  animals — in  the  food  of 
which  the  nutritive  principle  forms  a 
very  small  proportion  of  the  whole, 
perhaps  not  one-twentieth,  and  which 
consequently  require  a  large  bulk  of 
it  for  their  sustenance — the  digestive 
apparatus  is  on  a  large  scale,  as  any 
one  may  perceive  in  a  moment,  by 
comparing  the  portly  protuberance  of 
the  cow  with  the  lank  paunch  of  the 
greyhound.  The  cow,  in  fact,  is  little 
else  but  a  living  laboratory  for  the 
conversion  of  vegetable  into  animal 
matter  ;  and,  accordingly,  not  only  is 
its  stomach  large  and  complex,  but  its 
intestinal  canal  is  nearly  twenty-four 
times  the  length  of  its  body  ;  whereas 
in  some  carnivorous  animals,  the  whole 
intestine  does  not  exceed  once  their 
own  length. 

In  ruminating  animals,  such  as  the 
sheep  and  ox,  the  stomach  is  not  only 
large,  to  adapt  it  to  the  bulky  na- 
ture of  their  food,  but,  as  will  be  seen 
from  the  next  figure,  is  complicated  in 
its  structure,  to  fit  it  for  effecting  the 
changes  which  vegetable  aliment  re- 
quires to  undergo  before  it  can  be  con- 
verted into  blood.    It  may  indeed  bo 


said  to  consist  of  four  distinct  stomachs 
conjoined.  In  the  first  and  largest  of 
these,  termed  the  paunch,  A  A,  the 
herbage  is  deposited  when  first  swal- 
lowed after  hasty  and  imperfect  masti- 
cation. It  there  undergoes  a  kind  of 
maceration  or  steeping  in  a  fluid  pro- 
vided for  the  purpose;  after  which  ii 
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passes  from  the  paunch  into  a  smaller 
bag,  called  the  rctiotiZiim,  or  bonnet,  B, 
which,  in  some  animals,  such  as  the 
camel  and  dromedary,  is  designed  ex- 
clusively as  a  reservoir  for  water,  which 
being  there  stored  up  in  large  quanti- 
ties, ready  for  use  when  wanted,  fits 
them  in  a  wonderful  manner  for  tra- 
velling through  the  arid  deserts  where 
no  water  is  to  be  obtained,  and  where, 
without  some  such  provision,  they  would 
of  course  soon  perish.    So  admirably 
is  the  reticulum  adapted  for  this  spe- 
cial purpose,  that  the  water  contained 
in  it  undergoes  little  or  no  change 
either  in  quality  or  quantity,  although, 
if  it  were  collected  in  the  ordinary  di- 
gesting stomach,  it  would  be  entirely 
absorbed  in  the  course  of  a  few  minutes. 
It  is  not  even  mixed  with  the  food 
which  is  swallowed  after  it,  as  the  ani- 
mal has  the  power  of  directing  solids 
at  once  into  the  other  cavities.  From 
the  reticulum  the  alimentary  mass  is 
returned  to  the  mouth,  there  to  be 
thoroughly  masticated  and  mixed  with 
the  saliva;  after  which  it  descends  a 
second  time  through  the  gullet:  but 
instead  of  passing,  as  before,  into  the 
paunch,  it  enters  the  third  bag,  oma- 
sum, or  many.plies,  C,  where  it  under- 
goes farther  changes,  and  is  then  trans- 
mitted to  the  fourth  portion,  D,  adjoin- 
ing the  pylorus,  and  named  ob-omaswn, 
or  red-bag.  The  last  portion  is  exactly 
similar  in  structure  and  in  function  to 
the  simple  stomach  of  man  and  the 
other  mammalia,  and  is  in  fact  the  true 
stomach,  the  three  others  being  merely 
preparatory  organs. 

The  first  part  of  the  process,  by 
which  the  food  is  taken  hastily  into 
the  paunch  and  afterwards  sent  back 
to  the  mouth  ia  detached  portions  for 
farther  mastication,  is  called  rumina- 
tion or  chewing  the  cud,  and  those  spe- 
cies which  perform  it  are  thence  called 
ruminating  animals.    Sheep  and  cows 
may  be  seen  lying  ruminating  m  pas- 
ture-fields after  having  cropped 
much  herbage  as  fills  the  paunch  ;  and 
feeding  is  thus  rendered  to  them  a 
source  of  prolonged  enjoyment. 

In  those  birds,  again,  which  live  on 
hard  grain  and  seeds,  and  possess  no 
ort'ans  of  mastication  wherewith  to 


bruise  or  grind  them  down,  another 
modification  of  the  digestive  apparatus 
is  found.    Nature  has  furnished  them 
with  a  membranous  bag,  called  a,  crop 
or  craw,  into  which  the  food  is  received, 
and  where  it  is  slightly  softened  by  a 
mucous  fluid  secreted  from  the  surface 
of  the  bag.    Thus  prepared,  it  is  trans- 
mitted into  an  organ  analogous  to  the 
stomach  of  other  animals,  and  called 
the  gizzard,  which  has  a  very  singular 
structure.    Its  walls  are  composed  of 
four  distinct  portions  of  thick,  tough, 
muscular  substance,  a  large  one  at  each 
side  of  the  cavity,  and  a  small  one  at 
each  end.    The  inner  surface  of  the 
muscle  is  lined  with  an  extremely  cal- 
lous cuticle,  approaching  in  hardness 
to  cartilage  or  horn.   When  the  moist- 
ened grain  is  introduced  into  the  giz- 
zard ft-om  the  crop,  the  muscular  walls 
of  the  gizzard  enter  into  powerful  ac- 
tion, and  by  their  alternate  contraction 
and  relaxation,  bruise  the  grains  as  be- 
tween two  grindstones.    In  some  birds, 
their  action  is  assisted  by  a  quantity 
of  small  gravel  purposely  swallowed 
alonn-withthefood;anditisweUknown 
to  seamen  that  poultry  never  thrive  on 
a  voyage,  however  well  they  may  be 
fed  if  gravel  or  coarse  sand,  as  well 
as  food,  be  not  placed  within  their  reach. 
Mr  Hunter  has  counted  as  many  as  a 
thousand  small  stones  in  the  gizzard  of 
a  common  goose.* 

The  astonishing  force  with  which 
the  muscles  of  the  gizzard  act,  and  the 
resistance  of  its  lining  membrane,  may 
be  conceived  from  the  experiments  of 
Spallanzani  and  Reaumur,  who  com- 
pelled geese  and  other  birds  to  swal- 
low needles,  lancets,  and  other  sharp 
metallic  bodies,  and,  on  afterwards  kill- 
ing them,  regularly  found  the  points 
broken  off  and  the  edges  blunted,  with- 
out any  injury  having  been  sustained 
by  the  gizzard  itself.  ^  , 

In  structure,  the  stomach  of  both 
man  and  other  animals  consists  of  three 
membranous  layers  or  coats  ;  of  fol- 
licles or  glands ;  andof  numerous  blood- 
vessels and  nerves. 

The  first  or  mcrnal  layer  is  the 
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smooth,  glistening,  whitish  membrane, 
which  is  familiar  to  all  who  have  ever 
seen  an  animal  opened.    It  is  a  fold 
of  the  tough  shining  membrane  called 
the  peritoneum  (from  ■;rs^iTuiia),pcriteino, 
i  I  extend  round],  which  lines  the  abdo- 
men, and  constitutes  the  outer  covering 
of  all  the  abdominal  organs.    Its  use 
is  obviously  to  strengthen  the  substance 
of  the  stomach,  to  assist  in  binding 
'  down  it  and  the  other  organs  in  their  re- 
',  spective  situations,  and,  by  the  smooth- 
ness and  constant  moisture  of  their 
1  surfaces,  to  enable  them  to  move  upon 
each  other,  and  adapt  themselves  freely 
to  their  different  states  of  emptiness 
and  distention. 

The  second,  middle,  or  muscidar  coat 
consists  of  fleshy  fibres,  one  layer  of 
which,  running  longitudinally  from  one 
end  of  the  stomach  to  the  other,  seems 
to  be  a  continuation  of  the  longitudi- 
nal muscular  fibres  of  the  gullet ;  while 
another  runs  in  a  circular  direction, 
embracing  the  stomach  from  one  curva- 
ture to  the  other,  and  constituting 
what  are  called  the  transverse  fibres. 
The  uses  of  the  muscidar  coat  have,  as 
we  shall  afterwards  see,  a  direct  refer- 
ence to  the  special  function  of  diges- 
I  tion.  By  the  joint  action  of  its  longi- 
li  tudinal  and  circular  fibres,  the  stomach 
!  is  enabled  to  contract,  and  shorten  its 
diameter  in  every  direction,  so  as  to 
adapt  its  capacity  to  the  volume  of  its 
contents;  while,  by  their  successive 
action,  or  alternate  contraction  and  re- 
laxation, a  kind  of  churning  motion  is 
produced,  which  contributes  greatly  to 
digestion  by  the  motion  which  it  im- 
parts to  the  food,  and  the  consequent 
exposure  which  it  effects  of  every  por- 
tion of  it  in  its  turn  to  the  contact  of 
the  gastric  juice. 

The  force  and  rapidity  of  these  mus- 
cular contractions  are  modified  by  the 
I  more  or  less  stimulant  nature  of  the 
I  food,  the  state  of  health,  exercise,  and 
other  circumstances;  but,  according  to 
'  Dr  Beaumont,  the  ordinary  direction 
;  in  which  they  take  place,  and  the 
course  which  they  impart  to  the  food, 
are  as  follows. 

The  alimentary  holus  or  morsel,  on 
entering  the  cardiac  orifice,  turns  to 
the  left,  follows  the  line  of  the  great 


curvature  of  the  stomach  towards  the 
pylorus,  returns  in  the  line  of  the 
smaller  curvature,  makes  its  appear- 
ance again  at  the  cardia,  and  then  de- 
scends as  before  to  the  great  curvature, 
to  undergo  similar  revolutions  till  di- 
gestion be  completed.  Each  revolu- 
tion occupies  about  from  one  to  three 
minutes,  and  its  rapidity  increases  as 
chymification  advances. 

In  treating  of  muscular  action  in  my 
Principles  of  Physiology,  I  pointed  out 
(Chap.  VI.)  the  necessity  of  the  co-ope- 
ration of  a  nervous  stimulus  to  produce 
the  result;  and  remarked  that  there 
are  two  kinds  of  muscles,  one  called 
the  voluntary,  which  contract  at  the 
command  of  the  ivill,  and  the  other  the 
involuntary,  over  which  the  will  has 
no  control,  and  which  act  only  in  obe- 
dience to  their  own  peculiar  stimuli. 
Of  the  latter  description  are  the  mus- 
cular fibres  of  the  stomach.  They  con- 
tract when  the  stimulus  of  food  is  ap- 
plied to  them,  but  we  can  neither  con- 
tract nor  relax  them  by  aii  effort  ol 
the  wiU,  nor  are  we  even  conscious  of 
their  existence. 

It  is,  indeed,  fortunate  for  us  that 
the  necessary  motions  of  the  stomach 
are  not  entrusted  to  oar  guidance,  like 
those  of  the  hand  or  foot.  Supposing 
that  we  were  to  eat  three  meals  a-day, 
the  digestion  of  each  requiring  three 
or  four  hours, — and  that  its  manage- 
ment depended  entirely  upon  our  su- 
perintendence,— our  whole  attention 
would  be  required  to  the  process,  to  the 
exclusion  of  every  other  duty,  for  ten 
or  twelve  hours  a-day ;  and  every  time 
that  our  thoughts  wandered  for  a  few 
minutes,  digestion  would  stand  stili, 
and  the  stomach  be  disordered  by  the 
chemical  decomposition  of  the  food 
which  would  ensue,  so  that  it  would 
be  impossible  for  us  to  dedicate  any 
time  either  to  business  or  to  social  en- 
joyment. .  But  from  all  these  inconve- 
niences we  are  entirely  freed  by  the 
stomach  being  placed  under  the  domi- 
nion of  the  involuntary  nerves,  and  so 
constituted  as  to  perform  its  functions 
without  any  aid  from  our  will. 

The  third  and  innermost  coat,  called 
the  mucous  or  villous,  is  that  smooth, 
unequal,  velvety  membrane,  of  a  red- 
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dish-white  or  pale  pink  colour,  which 
lines  the  internal  surface  of  the  sto- 
mach.   From  being  of  much  greater 
extent  than  the  two  other  coats,  its 
surface  is  thrown  into  rugce,  plica:,  folds, 
or  wrinkles,  which  are  simple  in  man, 
but  very  marked  in  some  animals,  as 
seen  familiarly  in  tri-pe.    The  annexed 
woodcut,  from  the  Library  of  Useful 
Knowledge,  will  give  some  notion  of 
their  appearance.    Near  the  pyloric 
orifice  the  villous  coat  is  doubled  on 
itself,  so  as  to  form  a  ring,  called  the 
valve  of  the  pylorus,  the  object  of  which 
is  to  prevent  the  too  early  exit  of  the 
food;  this  object,  however,  it  accom- 
plishes, not  by  any  contractile  power 
of  its  own,  but  by  the  aid  of  a  layer  of 
muscular  fibres  lying  behind  it.  The 
villous  coat  is  constantly  covered  with 
a  very  thin,  transparent,  viscid  mucus, 
and  its  folds  are  always  best  seen  in 
those  who  die  suddenly.    After  dis- 


ease, when  the  stomach  is  relaxed,  they 
frequently  disappear. 

In  addition  to  the  folds  just  de- 
scribed, the  mucous  coat  contains  a 
great  number  of  small  follicles  or 
glandular  bodies,  which  lie  immedi- 
ately beneath  and  almost  incorporated 
with  it.  These  differ  in  function  as 
well  as  in  size  ;  the  larger  being  for 
the  secretion  of  mucus  to  lubricate  the 
internal  coat,  while  to  the  smaller  is 
assigned  the  important  function  of 
secreting  the  gastric  juice.  Some 
physiologists,  and,  among  others,  Dr 
Beaumont,  have  imagined  that  the 
gastric  juice  is  secreted  directly  from 
the  capillary  (or  hair-sized)  bloodves- 
sels of  the  stomach  ;  but  the  fact  tliat 
the  gastric  juice  is  acid,  while  the 
blood  is  alkaline,  certainly  militates 


against  this  opinion.  It  is  now  ascer- 
tained that  the  gastric  juice  is  a  glan- 
dular secretion  derived  from  innumer- 
able minute  follicles  imbedded  in  the 
mucous  coat  of  the  stomach,  and  which 
are  not  confined  to  that  viscus,  but  ex- 
tend over  the  surface  of  the  entire 
intestinal  canal.  The  fluid  secreted 
at  different  parts  probably  varies  in 
quality  according  to  the  stage  of  di- 
gestion in  which  it  assists. 

Of  the  bloodvessels  supplying  the  sto- 
mach it  is  unnecessary  to  say  much. 
To  the  general  reader,  a  knowledge  of 
their  origin  and  distribution  is  not  ol 
much  importance  ;  because  the  nature 
of  the  red  blood  is  the  same  by  what- 
ever artery  it  is  supplied,  and  that  of 
the  dark  blood  is  the  same  by  whatever 
vein  it  is  returned  to  the  heart.  All 
that  it  concerns  him  to  know  is,  that 
the  stomach  receives  a  large  supply  of 
blood  by  means  of  numerous  blood- 
vessels, the  principal  of  which,  as  re- 
presented in  the  cut,  fig.  1,  page  24, 
follow  the  course  of  the  greater  and 
the  smaller  curvatures,  and,  as  they 
proceed,  send  off  innumerable  small 
branches  to  every  part  of  the  stomach. 
When  it  is  empty,  and  consequently 
inactive,  it  becomes  contracted  into 
comparatively  smallbulk,  and  its  blood- 
vessels become  shortened  and  tortuous 
in  a  corresponding  degree.    The  re- 
sult is  both  a  diminution  of  their  ca- 
libre, and  a  slower  circulation  through 
their  branches.   But  when  the  stomach 
is  full  and  active,  the  tortuosity  of  the 
bloodvessels  disappears,  their  diameter 
enlarges,  and  the  circulation  through 
them  becomes  quicker,  and  fit  for  the 
rapid  secretion  of  the  mucous  and  gas- 
tric fluids,  in  the  quantities  requisite 
for  the  due  performance  of  digestion. 
Accordingly,  when  the  digestive  process 
is  going  on,  the  small  arterial  branches 
ramified  on  the  mucous  coat  of  the  sto- 
mach become  so  elongated  anddistended, 
as  to  impart  to  it  a  deeper  red  colour  than 
it  has  when  the  stomach  is  empty.  The 
increased  afilux  of  red  or  arterial  blood 
to  the  stomach  during  digestion,  is  not 
merely  inferred  from  the  analogy  of 
other  organs.  Many  opportunities  have 
occurred  of  ascertaining  the  fact ;  and, 
as  I  shall  have  occasion  to  mention, 
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Dr  Beaumont  very  often  saiv  it  take 
place. 

A  corresponding  change  occurs  in 
the  veins  of  the  stomach  during  diges- 
tion. Theirdiameter  becomes  enlarged, 
their  course  more  straight,  and  the 
current  of  blood  through  them  more 
rapid.  Their  minute  or  capillary  ex- 
tremities exercise  the  important  func- 
tion of  absorption  ;  it  being  through 
their  means,  with  the  aid  probably  of 
the  lymphatics,  that  liquids  are  re- 
moved from  the  stomach  and  thrown 
into  the  general  circulation. 

It  may  be  well  to  take  the  present 
opportunity  of  calling  the  reader's  at- 
tention to  the  processes  of  endosmosis 
and  exosmosis,  which,  though  purely 
physical  phenomena,  are  calculated  to 
throw  much  light  on  absorption  and 
secretion  in  the  living  body.  "When 
two  liquids,  or  gases,  are  brought  into 
contact,  they  have  a  tendency  to  diffuse 
themselves  equally  through  each  other, 
until  both  acquire  a  like  composition  ; 
and  this  tendency  is  exerted,  to  a 
greater  or  less  extent,  even  when  the 
liquids  are  separated  by  a  dense  and 
firm  membrane.  When  a  porous  par- 
tition, whether  of  membrane,  or  of  any 
inorganic  substance,  such  as  baked 
clay,  intervenes  between  two  liquids, 
the  substance  of  the  partition  becomes 
impregnated  with  one  or  other,  or  with 
both  liquids,  and  thus  the  liquids  come 
into  contact  upon  one  or  other  of  the 
surfaces,  or  in  the  substance  of  the  par- 
tition. If  the  pores  of  the  partition  be 
such  as  to  admit  both  liquids  with 
equal  facility,  they  will  meet  exactly 
in  its  middle  ;  but  if  the  pores  admit 
the  one  liquid  with  greater  facility 
than  the  other,  then  the  point  of  con- 
tact and  diffusion  will  be  nearest  that 
liquid  which  has  the  greatest  diffi- 
culty in  penetrating  the  pores.  When 
one  of  the  liquids,  therefore,  passes 
more  readily  through  the  pores  of  the 
partition  than  the  other,  it  diminishes 
in  quantity  while  the  other  increases, 
because  it  has  less  obstruction  to  over- 
come ;  and  the  process  continues  till 
the  two  liquids  attain  a  like  composi- 
tion, and  the  capillary  attraction  of  the 
membrane  be  equalised.  Thus,  if  pure 
water  and  a  solution  of  sugar  are  se- 
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parated  by  apiece  of  moistened  bladder, 
the  water  passes  more  readily  through 
the  membrane  than  the  saccharine  solu- 
tion does,  and  consequently  the  latter 
increases  in  bulk.  The  solution  of 
sugar,  however,  passes  at  the  same  time 
into  the  water,  and  (fiffusion  continues 
till  both  liquids  attain  the  same  density. 
But  it  may  happen  that  the  bladder  ex- 
ercises no  capillary  attraction  over  one 
of  the  liquids — as  is  the  case  with  al- 
cohol. Accordingly,  when  water  and 
alcohol  are  the  liquids,  the  point  of 
contact  is  on  the  alcoholic  surface 
of  the  membrane,  and  consequently, 
while  the  water  passes  readily  into  the 
spirit,  the  spirit  is  precluded  from 
passing  into  the  water.  A  partition 
of  caoutchouc,  however,  produces  an 
entirely  opposite  result,  clearly  prov- 
ing that  the  diffusion  is  dependent 
alike  on  the  liquid  and  the  partition  • 
the  rule  being,  that  that  liquid  which 
has  the  greatest  power  of  penetrating 
the  pores  of  any  interposed  substance, 
passes  most  readily  and  in  greatest 
quantity  through  it.  The  result  is 
likewise  influenced  by  the  state  of  the 
surface  of  the  partition.  Thus,  if  one 
side  of  the  membrane  be  coated  with 
mucus,  and  the  other  be  free,  the  mucus 
will  interfere  with  the  passage  of  the 
fluid  in  contact  with  it.  This  process 
has  received  the  name  of  endosmosis, 
signifying  a  flowing  in,  and  exosmosis,  a 
flowing  out,  according  as  the  liquid 
passes  from  without  inwards,  or  the 
reverse.  The  principle  may  be  exten- 
sively applied  in  the  explanation  of 
many  physiological  phenomena,  espe- 
cially of  the  process  of  absorption  in 
the  intestinal  canal.  Thus,  when 
water  is  introduced  into  the  stomach, 
it  is  taken  up  by  the  blood  on  the 
purely  physicalprinciple  of  endosmosis. 
The  two  fluids  ai-e  separated  from  each 
other  by  the  coats  of  the  capillary 
bloodvessels,  through  which  diffusion 
immediately  commences  ;  but  water, 
penetrating,  much  more  readily  than 
blood,  the  pores  of  the  capillary  coats, 
flows  inwards  and  disappears,  while 
exosmosis  is  prevented,  as  the  constant 
renewal  of  the  blood  in  the  vessel  pre- 
vents its  being  placed  in  equilibrium 
with  the  external  fluid,  till  the  whole 
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blood  of  the  hody  has  been  saturated. 
The  diffusive  current  is  thus  made  to 
flow  in  a  constant  stream  inwards — in 
other  words,  absorption  takes  place. 
The  rapidity  with  which  this  process 
sometimes  goes  on  is  almost  incredi- 
ble, for  a  large  draught  of  water  may 
be  thus  absorbed  in  a  few  minutes. 
Fluids  mixed  with  camphor  or  other 
strong-scented  substances  have  been 
given  to  animals  as  an  experiment,  and 
the  peculiar  smell  has  been  detected 
almost  immediately  in  the  blood  or 
urine.  Most  liquids,  indeed,  and  the 
more  soluble  portions  of  the  food,  are 
thus  absorbed  rather  than  digested. 

With  regard  to  the  nerves  of  the  sto- 
mach, much  difference  of  opinion  still 
prevails  as  to  the  peculiar  influence 
which  each  exercises  on  its  functions. 
We  may,  however,  gather  some  useful 
notions  by  adverting  to  the  different 
sources  whence  they  are  derived,  and 
comparing  these  with  the  purposes  for 
which  we  Itnow  from  analogy  that  dif- 
ferent kinds  of  nerves  are  required. 

Strictly  speaking,  the  nervous  fila- 
ments supplied  to  the  stomach  proceed 
from  three  distinct  sources,  and  may  be 
held  to  fulfil  as  many  distinct  uses.  In 
apparent  accordance  with. this,  we  ob. 
serve  three,  if  not  four,  distinct  classes 
of  operations  going  on  in  that  organ, 
each  of  which  may,  from  analogy,  be 
presumed  to  require  a  distinct  nerve 
for  its  performance.    These  are,  first, 
the  pleasurable  consciousness  attend- 
ant on  the  presence  of  wholesome  food 
in  a  healthy  stomach,  and  which  be- 
comes painful  and  disagreeable  when 
the  stomach  is  diseased  or  the  food  of 
improper  quality  ;  secondly,  the  peri- 
staltic or  muscular  motion  which  com- 
mences the  moment  food  is  swallowed, 
and  continues  till  digestion  is  com- 
pleted ;  and,  thirdly,  the  different  pro- 
cesses of  circulation,  nutrition,  secre- 
tion, and  absorption,  which  go  on  in 
the  several  tissues  of  the  stomach  and 
support  its  life.    To  these  ought  per- 
haps to  be  added,  the  sensation  in  which 
the  f  eelin  g  of  appetite  originates ;  but  as 
it  is  still  uncertain  whether  it  and  the 
first  of  the  three  now  named  are  not  mo- 
difications of  the  same  thing,  I  shall  not 
insist  on  considering  them  ns  different. 


It  is  not  easy,  in  so  comidicated  a 
process,  to  determine  the  mode  in  which 
the  nervous  agency  affects  the  functions 
of  the  stomach ;  but  nobody  ventures  to 
deny  the  reality  of  the  influence  which 
it  exercises.  The  existence  of  that  in- 
fluence is  manifest  in  the  disturbing  ac- 
tion of  strong  mental  emotions ;  in  the 
loathing  and  sickness  so  often  conse- 
quent on  the  sudden  reception  of  disa- 
greeable news ;  in  the  cessation  of  diges- 
tion as  a  consequence  of  the  section  of 
the  stomachic  nerves,  and  in  its  re-esta- 
blishment when  a  galvanic  current  is 
directed  upon  the  cut  end  of  the  nerve 
in  connexion  with  the  stomach.   In  all 
these  cases,  the  effect  is  certainly  pro- 
duced exclusively  through  the  medium 
of  the  nerves,  although  the  manner  of 
its  production  may  be  explained  in 
various  ways.    It  may  arise,  for  exam- 
ple, partly  from  the  secretion  of  the 
gastric  juice  being  prematurely  arrest- 
ed ;  partly  from  the  cessation  of  the 
muscular  action  in  the  stomach,  putting 
a  stop  to  that  gentle  agitation  of  its 
contents  which  is  necessary  for  their 
adequate  mixture  with  the  gastric  j  nice ; 
and  partly  in  some  other  way  altogether 
unknown  to  us.   But  as  the  fact  itself 
is  not  disputed,  and  as  that  influence,  ■ 
whatever  it  may  be  and  however  it 
may  act,  is  not  generated  in  the  nerves 
themselves,  but  is  dependent  on  their 
connexion  Avith  the  brain  and  spinal 
marrow,  I  may  be  aUowed  to  speak, 
in  a  popular  way,  of  "  the  influence  of 
the  nervous  energy  upon 
not  as  implying  any  particular  theory, 
but  as  embodying  an  important  prac- 
tical truth,  which  ought  never  to  be  lost 
sight  of  in  the  regulation  of  our  con- 
duct. 

The  importance  of  the  nervous  agency 
in  digsstion  has  been  denied,  because 
we  are  not  conscious  of  the  presence  of 
food  in  the  stomach.  But  in  health  tlie 
want  of  such  consciousness  is  a  privi- 
leo-e  and  not  a  defect;  and  it  has  been 
admirably  pointed  out  by  Dr  South 
wood  Smith,*  that  in  possessing,  as  we 
do  the  distinct  consciousness  of  a;jZca- 
surable  feeling  in  the  stomach  after  in- 
dulging in  a  suitable  meal,  we  have  all 
that  is  desirable  for  either  utility  or 

*  phUoaopbyotHcalth,vol.,l,p.BO. 
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enjoyment.  If  we  were  aware  of  the 
presence  of  every  portion  of  food  which 
the  stomach  contains,  and  of  the  changes 
occurring  in  each,  our  attention  would 
be  so  disagreeably  and  uniDrofitably 
taken  up,  that  we  should  pray  to  be  de- 
livered from  the  annoyance.  Where, 
however,  from  disease,  or  the  food  be- 
ing inappropriate,  the  stomach  is  in- 
jured by  what  is  eaten,  consciousness 
becomes  painful,  for  the  express  pur- 
pose of  warning  us  that  mischief  has 
been  done,  and  thatwe  must  take  means 
for  its  removal.  In  some  kinds  of  dys- 
pepsia, indeed,  the  sensibility  becomes 
exalted  to  an  extraordinary  degree. 
Barras,  who  suffered  intensely  from 
this  cause,  says  of  himself,  "  The  sensi- 
bility of  the  stomach  increased  to  a  sur- 
prising extent ;  instead  of  organic  it 
became  animal,  to  use  the  expression  of 
Bichat.  Every  thing  which  took  place 
in  the  principal  organ  of  digestion  be- 
came as  palpable  to  sense  as  if  it  had 
taken  place  on  the  organ  of  touch,  and 
the  presence  of  aliment  was  perceived 
as  clearly  as  if  it  had  been  under  my 
hand."* 

The  nerves  of  the  stomach,  it  ought 
to  be  remarked,  have  a  direct  relation 
to  undigested  but  digestible  substances; 
in  other  words,  undigested  food  forms 
their  natural  and  >  appropriate  stimu- 
lus ;  and  hence  the  acute  observation 
made  by  Blondlot,  that  galvanism  is 
effectual  in  exciting  the  gastric  secre- 
tion, and  the  muscular  contractions  of 
the  stomach,  only  when  there  is  food 
within  it  on  which  to  act.  In  conse- 
quence of  this  arrangement,  when  any 
body  incapable  of  digestion  is  intro- 
duced into  its  cavity,  distinct  uneasi- 
ness is  speedily  excited,  and  an  invo- 
luntary effort  is  soon  made  to  expel  it 
either  upwards  by  the  mouth  or  down- 
wards by  the  bowels.  It  is  in  this  way 
that  bile  in  the  stomach  excites  nausea, 
and  often  produces  vomiting.  In  like 
manner,  the  nerves  of  the  bowels  bear 
a  direct  relation  to  the  presence  of  food 
already  digested  in  the  stomach,  or  ca- 
pable of  digestion  in  the  bowels  ;  and 
consequently,  when  anything  which 
resists  alike  gastric  and  intestinal  di- 
gestion escapes  from  the  stomach,  it 

*  Cyclor.  ot  Prnct.  Mod., vol.  II.,  p.  C35. 


becomes  to  the  nerves  of  the  bowels  a 
source  of  irritation.  Hence  the  colicky 
pains  and  bowel-complaints  which  so 
commonly  attend  the  passage  through 
the  intestinal  canal  of  such  indigesti- 
ble substances  as  fat,  husks  of  fruits, 
berries,  and  cherry-stones. 

Such,  then,  is  a  general  description 
of  the  stomach,  or  organ  in  which  the 
food  is  converted  into  chyme.  To 
preserve  the  thread  of  connexion  un- 
broken, I  shall  now  briefly  direct  the 
attention  of  the  reader  to  the  organs 
concerned  in  the  subsequent  stages  of 
digestion  and  assimilation,  and  then  re- 
turn to  the  consideration  of  these  pro- 
cesses themselves,  and  of  the  practical 
conclusions  which  may  be  derived  from 
their  history. 


CHAPTER  • 

ORGANS  CONCEKNED  IN  INTESTINAL 
DIGESTION. 

Chylification — Organs  concerned  in  it — The  duode- 
num, and  general  description  of  tlie  intestines — ■ 
— their  coats  and  absorbent  vessels — The  chyle 
and  thor.acic  duct — The  liver,  its  position  and 
uses — The  bile  and  gall-bladder — The  pancreas 
or  sweet-bread,  and  pancreatic  juice — The  bile 
and  pancreatic  juice  aid  in  the  formation  of  chyle 
from  chyme. 

Having  undergone  the  necessary 
changes  in  the  stomach,  the  alimentary 
mass  is  next  propelled,  in  the  form  of 
chyme,  into  the  duodenum  or  small  in- 
testine, there  to  undergo  certain  other 
changes,  the  first  of  which  is  its  con- 
version into  chyle  under  the  joint  ac- 
tion of  the  bile  and  the  pancreatic  and 
intestinal  juices.  To  this  part  of  the 
I)rocess  the  name  of  intestinal  digestion  is 
often  given,  and  with  perfect  propriety, 
both  because  those  changes  actually 
take  place  in  the  intestine,  and  because 
without  their  occurrence,  chyme  can- 
not be  converted  into  proper  nutriment 
for  the  animal  frame. 

The  organs  more  immediately  con- 
cerned in  chylification,  or  the  conver- 
sion of  chyme  into  chyle,  are  the  duo- 
denum, the  liver,  and  the  pancreas ;  and 
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on  each  of  these  I  shall  make  a  few  re- 
marks. 

The  duodenum  is  that  portion  of  the 
bowels  which  is  continuous  with  the 
stomach,  and  extends,  in  man,  to  about 
twelve  inches  in  length,  when  the  bowel 
takes  the  name  of  the  jejunum,  but 
without  any  very  marked  difference  in 
structure.  These,  along  with  the  ileum, 
which  is  the  continuation  of  the  jeju- 


num, constitute  what  are  called  the 
smaller  intestines  (as  represented  at  R 
S  S  S  S  S  in  the  next  figure),  to  dis- 
tinguish them  from  the  colon  and  rectum, 
or  larger  intestines,  seen  at  U  U  U  U  W 
X  Y  Y.  The  smaller  intestines  con- 
stitute by  much  the  greater  part  of  the 
whole,  and  differ  somewhat  from  the 
larger  in  both  structure  and  function. 
Their  general  nature  is,  however,  so 
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closely  analogous,  that  all  may,  at  pre- 
sent, l)e  included  in  the  same  descrip- 
tion. 

Like  the  stomach,  the  intestines  con- 
sist of  three  coats  or  layers  of  mem- 
brane ;  the  outer  or  peritoneal, — the 
middle  or  musctdar, — and  the  internal, 
mucous,  or  villous. 

The  peritoneal  coat  is  the  white,  firm, 
smooth,  shining,  and  moist  membrane, 
seen  on  the  outside  of  the  intestine  on 
opening  the  cavity  of  the  abdomen.  It 
serves  as  a  support  and  a  medium  of 
attachment  to  fix  the  intestine  in  its 
place.  By  means  of  its  smooth,  soft,  and 
lubricated  surface,  it  admits  readily  of 
the  change  of  place  among  the  bowels 
necessarily  produced  by  respiration, 
exercise,  and  even  by  different  degrees 
of  distention  of  the  bowels  themselves. 
Every  time  we  breathe,  an  undulating 
motion  is  communicated  to  the  whole 
intestines,  which  facilitates  their  ac- 
tion, but  which  could  not  take  place  un- 
less they  were  capable  of  gliding  easily 
and  freely  over  each  other.  The  peri- 
toneal coat,  being  strong,  extensible, 
and  elastic,  is  very  useful  also  as  a  sup- 
port to  the  other  coats. 

The  muscular  coat  is  composed  prin- 
cipally of  transverse  and  longitudinal 
fibres ;  and  its  sole  object  here,  as  in 
the  stomach,  is  to  effect  motion.  By  the 
alternate  contraction  of  the  two  kinds 
of  fibres,  the  peristaltic  motion  (from 


vi^KfTiXXu,  pcristallo,  I  contract,)  is 
produced  ;  by  which  the  contents  of 
the  bowel  are  gradually  propelled  in 
a  downward  direction,  just  as  we  see 
a  motion  propagated  from  one  end  of  a 
worm  to  the  other ;  and  hence  it  is 
sometimes  called  the  vermicular  or  worm- 
like motion  (from  vermis,  a  worm) .  Some 
nauseating  substances,  such  as  emetics, 
have  the  power  of  inverting  the  order 
of  the  muscular  contractions,  and  di- 
recting the  contents  tqnuards  instead 
of  downwards — whence  vomiting  ulti- 
mately arises.  Other  substances,  again, 
have  the  property  of  exciting  the  na- 
tural action  to  a  higher  degree,  and 
consequently  propelling  the  contents 
rapidly  downwards — in  other  words, 
of  purging.  Rhubarb,  aloes,  and  simi- 
lar laxatives,  especially  when  combined 
with  tonics,  act  in  this  way,  and  are, 
consequently,  best  adapted  for  obviat- 
ing the  kind  of  costiveness  which  arises 
from  imperfect  intestinal  contraction. 
In  a  natural  mode  of  life,  the  muscular 
coat  is  greatly  aided  in  its  operation 
by  the  large  abdominal  and  thoracic 
muscles,  brought  powerfully  and  fre- 
quently into  play  during  active  exer- 
cise and  employment.  When  this  aid 
is  withdrawn,  as  it  is  in  sedentary  peo- 
ple, the  intestinal  action 'often  j)roves 
insufficient  for  the  purpose ;  and  hence 
the  costiveness  which  is  so  general 
an  attendant  on  those  females,  literary 
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men,  and  others,  whose  occupations  de- 
prive them  of  active  muscular  exercise 
in  the  open  air.  In  females,  the  use 
of  tight  stays  renders  the  free  expan- 
sion of  the  chest  and  corresponding 
motion  of  the  abdomen  altogether  im- 
possible, and  tlius  aggravates  the  evils 
of  their  sedentary  mode  of  life.  Hence 
also  the  peculiar  fitness,  in  such  cases, 
of  the  class  of  purgatives  above  alluded 
to,  in  preference  to  those  of  a  saline 
nature,  which  act  chiefly  by  stimula- 
ting the  mucous  surface  to  farther  se- 
cretion. 

The  mucous,  internal,  or  villous  coat 
of  the  intestine,  also  resembles,  in  many 
respects,  that  of  the  stomach.    It  is  a 
soft  velvety  membrane,  full  of  trans- 
verse wrinkles  or  folds,  called  the  val- 
vuloB  conniventes,  by  means  of  which  the 
extent  of  its  surface  is  greatly  increased, 
so  as  to  afford  ample  space  for  the  rami- 
fication of  the  bloodvessels,  nerves, 
and  absorbents,  with  which  it  is  very 
plentifully  supplied.    These  folds  are 
large  and  thickly  placed  in  the  duode- 
num and  jejunum,  where  absorption 
proceeds  with  greatest  activity.  They 
begin  to  diminish  both  in  size  and 
closeness  of  juxtaposition  as  they  ap- 
proach the  ileum,  towards  the  middle 
of  which  they  altogether  disappear. 
The  surface  of  the  mucous  membrane 
of  the  small  intestines  is  thickly  stud- 
ded with  minute  vascular  projections, 
called  villi,  which  vary  in  length  from 
a  quarter  of  a  line  to  a  line  and  two- 
thirds,   and  to  which  the  peculiar 
velvety  appearance  is  owing.  The 
woodcut  on  page  33  will  convey  some 
idea  of  the  appearance  of  the  mucous 
membrane,  as  seen  in  the  smaller  in- 
testines.   So  far  as  nutrition  is  con- 
cerned it  is  the  truly  essential  part  of 
the  bowel.    It  alone  is  in  direct  con- 
tact with  the  chyme,  and  in  its  cavity 
the  bile  and  p^ancreatic  jurice  perfbrpi 
their  respective  parts  and  give  rise  to 
the  formation  of  chyle,  which  is  after- 
wards transmitted  from  its  surface  in- 
to the  general  system.  The  peritoneal 
and  muscular  coats  are  useful  only  in 
affording  protection  and  communicat- 
ing the  power  of  propelling  its  con  tents. 

The  mucous  coat  appears,  on  exami- 
nation, to  be  entirely  continuous  with 


the  skin.  In  structure  the  two  greatly 
resemble  each  other,  and  an  intimate 
sympathy  exists  between  them.  Erup- 
tions on  the  skin,  for  example,  are 
frequently  owing  to  disorder  of  the  di-  \ 
gestive  organs;  and  bowel-complaint, 
on  the  other  hand,  is  often  produced  by 
a  sudden  chill  on  the  surface.   In  like 
manner,  in  enormous  eaters,  like  those 
I  shall  afterwards  mention,  an  immense 
exhalation  takes  place  from  both  the 
skin  and  the  bowels,  and,  in  many  in- 
stances, the  one  supplies  the  place  of 
the  other  in  a  considerable  degree.  In 
the  lowest  tribes  of  animals,  moreover, 
the  digesting  surfaces  and  skin  are  not 
only  undistinguishable,  but  actually 
convertible  into  each  other  by  the  sim- 
ple process  of  turning  the  animal  in- 
side out — a  clear  proof  of  similarity 
of  both  structure  and  function. 

In  common  with  the  skin,  too,  the 
mucous  coat  is  charged  with  the  double 
function  of  excretion  and  absorption. 
For  the  former,  it  is  eminently  fitted 
by  its  plentiful  supply  of  blood,  by 
the  great  number  of  minute  vessels 
ramified  on  its  surface,  and  by  the  im- 
mense number  of  its  follicles.    It  is  by 
this  channel  that  much  of  the  waste 
matter  requiring  to  be  removed  from 
the  body  is  thrown  out.    Being  poured 
into  the  cavity  of  the  intestine  it  mixes 
there  with  the  indigestible  residuum 
of  the  food  and  bile,  and,  united  with 
them,  forms  the  faeces  or  excrement. 
When  the  blood  is  suddenly  repelled 
from  the  surface  of  the  body  by  a  chill, 
and  thrown  in  upon  the  mucous  mem- 
brane  in  large  quantity,  the  natural 
excretion  is  sometimes  increased  to 
suoii  an  extent  as  to  constitute  bowel- 
complaint  ;  while,  at  other  times,  that 
peculiar  form  of  action  is  induced 
which  constitutes  inflammation.  The 
local  stimulus  qf  somekindsof  food,aDd 
of  many  medical  substances,  also  ex- 
cites the  secretiipn  to  unusual  activity. 
Salts,  for  instance,  have  this  effect,  and 
thus  often  produce  numerous  fluid  eva- 
cuations, tlM  substance  or  materials  of 
which  did  not  beforeexist  in  the  bowels; 
and  hence  the  ipistake  into  which  many 
fall,  of  taking  nrore  medicine,  on  the 
ground  of  this  effect  proving  that  much 
stuff  was  lodged  in  the  bowels— when, 
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in  fact,  it  was  not  only  removed,  but 
previously  brought  by  the  physic.  It 
is  from  exciting  a  fluid  discharge  of 
this  description,  that  saline  purgatives 
are  so  useful  for  lowering  the  tone  of 
the  system  when  that  is  required  ;  but 
for  the  same  reason,  they  are  most  im- 
proper where  relaxation  and  debility 
already  exist.  An  explanation  has 
been  attempted  of  the  action  of  salts, 
on  the  principle  of  exosmosis.  The 
saline  solution,  it  has  been  suggested, 
attracts  a  large  quantity  of  liquid  from 
the  blood  ;  this  action  continues  till  an 
equilibrium  be  established  between  the 
saline  contents  of  the  two  fluids  ;  and 
if,  to  complete  the  equilibrium,  a  large 
quantity  of  liquid  be  taken  from  the 
blood,  its  presence  irritates  the  bowels, 
and  watery  evacuations  are  produced. 
This  theory,  however,  will  not  stand 
investigation  ;  for  the  action  which 
different  salts  produce  is  far  from 
being  proportionate  to  the  quantity 
swallowed,  a  small  doseof  oneproducing 


much  more  violent  effects  than  a  large 
quantity  of  another.  It  is  much  more 
probable  that  they  act  either  directly, 
by  stimulating  the  mucous  glands  to 
more  copious  secretion,  or  indirectly, 
by  being  absorbed  and  acting  on  the 
nervous  system.  In  Asiatic  cholera, 
almost  the  whole  fluids  of  the  body, 
evidently  in  consequence  of  a  morbid 
change  in  their  composition,  are  car- 
ried off  by  the  bowels,  leaving  the 
blood  too  thick  in  consistence  to  cir- 
culate longer  through  the  smaller  ves- 
sels. 

The  excretions  from  the  minute  fol- 
licles are  mingled  with  a  bland  fluid 
from  the  larger  glands  similar  to  those 
of  the  stomach,  the  evident  use  of  which 
is  to  protect  from  injury  the  sensitive 
surface  of  the  intestine.  Occasionally, 
however,  this  mucous  secretion  becomes 
so  abundant  an  d  viscid,  as  to  adhere  with 
unusual  force,  and  to  impede  the  for- 
mation and  absorption  of  the  chyle,  and 
even  the  action  of  the  usual  purgatives. 


M  o 


T  D  ' 


I  Worms  are  then  common,  and  cannot 
I  be  expelled  except  by  remedies  that 
■tend  to  remove  the  mucus  in  which 
-they  live  imbedded. 

To  fit  the  mucous  coat  for  its  office 
•ot  abiorption,  an  immense  number  of 
'minute  vessels,  called  absorbents,  are 


ramified  on  Us  internal  surface.  The 
nature  and  purposes  of  these  are  ana- 
logous to  those  of  the  absorbents  of  the 
skin,  described  in  my  former  work.* 
In  both  structures  the  absorbents  are 
small  capillary  vessels,  so  extremely 

*  Trlnciplos  of  Physiology,  ice,  clmp.  II. 
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numerous  that  at  least  one  goes  to 
every  little  point,  papilla,  or  villus. 
Those  which  originate  upon  the  inner 
surface  of  the  smaller  intestines,  and 
which  suck  in  or  absorb  the  chyle, 
are  called  lacteal  absorbents,  or  simply 
the  lacteah  or  milk-vessels  (marked 
L  L  L  L  in  the  preceding  woodcut), 
from  the  white  colour  of  the  chyle  shin- 
ing through  them,  and  giving  them 
the  appearance  of  vessels  full  of  milk. 
In  that  part  of  the  gut  they  proceed 
from  the  viUi,  each  of  which  receives 
one  or  two  small  arteries  along  with 
one  or  morelacteals.  During  the  period 
of  digestion  the  villi  are  increased  in 
size  owingto  the  distention  of  their  ab- 
sorbents by  the  chyle  ;  and  as  they  are 
very  thickly  studded  together,  being 
in  the  proportion  of  about  twenty-five 
to  the  square  line,  the  mucous  mem- 
brane then  acquires  a  whitish  look. 
The  use  of  the  villi  is  probably  to  in- 
crease the  extent  of  the  absorbing  sur- 
face :  at  all  events  it  is  evident  that 
their  presence  is  not  indispensable  to 
.  absorption,  as  experience  shews  that 
■  nutritive  principles  are  readily  absorb- 
ed by  the  stomach  and  large  intestines, 
neither  of  which  possess  villi.  Even 
in  the  colon  the  absorbents  are  numer- 
ous ;  but,  as  all  traces  of  chyle  have 
there  disappeared,  they  are  fewer  and 
less  easily  recognised  than  in  the  small- 
er intestines.    In  the  colon  they  serve 
chiefly  to  remove  the  more  watery  por- 
tions of  the  intestinal  contents,  thus 
rendering  the  fseces  more  solid  and 
less  bulky,  and  therefore  better  adapt- 
ed for  being  retained  for  a  time  with- 
out  inconvenience.  It  sometimes  hap- 
pens, that  when  food  or  medicine  can- 
not be  swallowed  in  the  usual  way, 
;  life  is  preserved  by  injecting  it  into 
the  bowels;  in  which  case  the  ab- 
sorbents of  the  large  gut  become  ac- 
tive, and  carry  it  into  the  system. 
Strong  soups,  milk,  opium,  laxatives, 
and  other  remedies,  arc  often  adminis- 
tered in  the  same  way,  when  any  rea- 
son exists  against  giving  them  by  the 

mouth.  .  ., 

The  lacteal  vessels  are  most  easily 
seen  an  hour  or  two  after  a  meal ;  be- 
cause they  are  then  fully  distended 
•  with  chyle,  even  in  their  smaller 


branches.  The  latter,  indeed,  may 
then  be  distinctly  traced  proceeding 
from  the  different  portions  of  the  intes- 
tine, and  gradually  coalescing  into 
larger  trunks,  as  seen  at  L  L  in  the 
foregoing  figure.  These,  again,  termi- 
nate in  the  vessel  called  the  thoracic 
duct  (the,  beginning  of  which  is  seen 
at  T  D  in  the  same  figure),  by  which 
the  chyle  is  conveyed  almost  in  a  di- 
rect course  along  the  spine,  and  which 
is  represented  at  D  D  D  D  in  the  sub- 
joined cut.  On  its  arrival  at  the  up- 
per part  of  the  chest,  the  thoracic  duct 


crosses  over  and  opens  into  the  sub- 
clavian vein  S,  just  before  the  latter 
reaches  the  right  side  of  tl^e  heart  o 
that  the  chyle  is  there  poured  into  the 
circulating  current  of  the  veno^  blood 
Such  is  the  course  of  the  chyle.  But 
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the  lacteal  absorbents,  in  their  pro- 
gress from  the  intestine  to  the  thoracic 
duct,  pass  through  the  small  glandular 
bodies  called  the  mesenteric  glands 
(MGr,  p.  35),  where  some  change,  the 
nature  of  which  is  not  well  under- 
stood, is  produced  upon  the  chyle,  and 
.  which  seems  to  be  of  importance  to  its 
constitution.    Where  these  glands  are 
•iardened  and  enlarged,  as  they  often 
are  in  scrofulous  children  with  large 
.  prominent  bellies  and  thin  bodies,  nu- 
.trition  is  greatly  impaired,  although 
the  appetite  and  stomachic  digestion 
may  remain  comparatively  unaffected. 

We  have  seen  above  that  the  capil- 
lary bloodvessels  are  actively  employed 
in  absorption,  so  that  there  exist  two 
channels  for  the  introduction  of  nutri- 
ment into  the  blood — the  veins  and  the 
lacteals.  It  is  probable  that  the  veins 
are  called  into  action  when  the  fluid 
is  capable  of  being  directly  assimilated 
with  the  blood,  while  the  lacteals  ab- 
sorb those  fluids  which  require  in  the 
first  place  to  be  submitted  to  the  pecu- 
liar action  of  the  mesenteric  glands, 
-.whatever  that  maybe.  In  corroboration 
of  this  theory,  it  is  found,  that  the  con- 
. -tents  of  the  lacteals  approach  more  and 
more  to  the  constitution  of  blood,  the 
farther  they  have  advanced  on  their  way 
'to  the  subclavian  vein.  It  is  worthy  of 
notice,  also,  that,  at  their  origin,  the  lac- 
teals are  surrounded  by  a  plexus  of  ca- 
.piUary  bloodvessels,  which  probably 
act  upon  the  chyle  before  it  reaches  the 
lacteal,  and  prepare  it  for  absorption 


by  the  latter.  The  prefixed  woodcut* 
represents  an  ideal  section  of  a  villus : 

•  Coplodtroin  Volentili'sLchrbuch,ToI.l.,p.3S3.  i 


a  6  is  the  epithelium,  or  epidermic  coat 
of  the  mucous  membrane,  which  is 
supposed  by  Goodsir  to  be  thrown  oflf 
at  each  period  of  digestion,  in  order  to 
allow  absorption  more  readily  to  take 
place,  in  consequence  of  the  chyme 
being  brought  into  contact  with  the 
naked  villus.  The  lacteal  is  seen  at 
d  surrounded  by  the  capillary  blood- 
vessels c ;  and  the  space  intervening 
between  them  and  the  epithelium  is 
occupied  by  mucous  membrane  and 
cellular  tissue.  The  veins  and  lacteals 
appear  therefore  to  have  each  their  ap- 
propriate functions,  and  to  exercise, 
to  a  certain  extent,  the  power  of  selec- 
tion. Thus,  the  lacteals  reject  with 
obstinacy  all  colouring  matter,  but 
readily  take  up  fat;  while,  on  the  other 
hand,  fat  is  rejected  by  the  veins, 
which,  again,  readily  absorb  colouring 
matter.  It  is  not,  however,  asserted 
that  the  veins  and  lacteals  may  not  both 
absorb  the  same  substance  ;  in  all  pro- 
bability they  do  so,  and  the  prevailing 
action  of  the  one  or  of  the  other  may 
depend  to  a  certain  extent  upon  the 
degree  of  consistency  possessed  by  the 
chyme. 

Chyle,  although  much  altered  in  its 
passage  through  the  mesenteric  glands 
and  along  the  thoracic  duct,  is  still  not 
fitted  to  become  a  constituent  part  of 
the  animal  frame.  It  must  first  he  con- 
verted into  blood  ;  and  this  can  be  ef- 
fected only  by  exposing  it  to  the  action 
of  the  air  in  the  air-cells  of  the  lungs, 
in  a  state  of  intimate  mixture  with  the 
venous  blood.  This  admixture,  again, 
is  insured  by  the  gradual  way  in  which 
the  chyle  advances  along  the  thoracic 
duct  and  falls  into  the  circulating  cur- 
rent almost  drop  by  drop ;  and  it  takes 
place  just  when  the  dark  blood  is  about 
to  finish  its  course,  and  to  be  again 
subjected  to  complete  aeration  in  its 
passage  through  the  lungs.  As  ex- 
plained in  my  former  work,  this  aera- 
tion is  so  indispensable  to  the  reno- 
vation of  the  old  and  the  formation 
of  new  blood,  that  whenever  it  is  ren- 
dered imperfect,  either  by  obstructions 
in  the  lungs  themselves  or  by  the  ab. 
sencG  of  a  sufficiently  pure  air  without, 
the  result  is  invariably  injurious  to 
health  ;  because  the  blood,  being  no 
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longer  properly  constituted,  becomes 
incapable  of  furnishing  a  healthy  sti- 
mulus and  nourishment  to  the  body. 
Hence  the  rapid  "  decline"  which  fol- 
lows the  appearance  of  pulmonary  con- 
sumption, and  of  other  diseases  affect- 
ing the  structure  and  interrupting  the 
functions  of  the  lungs. 

Every  body  knows  as  a  fact  that 
bad  air  is  hurtful,  and  that  wasting 
disease  of  the  lungs  is  attended  with 
rapid  loss  of  flesh  and  strength ;  but 
the  manner  in  which  these  effects  are 
produced  is  not  so  familiarly  known. 
Yet,  in  a  practical  point  of  view,  a 
knowledge  of  the  principle  is  highly 
important.    Properly  considered,  re- 
spiration is,  in  truth,  the  completion  of 
digestion.    The  stomach  may  convert 
the  food  into  chyme,  the  small  intes- 
tines may  convert  the  chyme  into  chyle, 
and  the  absorbents  may  take  up  the 
latter  and  duly  convey  it  into  the  cir- 
culating system ;  but  unless  it  under- 
go the  necessary  change  in  the  air- 
cells  of  the  lungs,  it  will  not  constitute 
good  blood  or  afford  due  nourishment 
to  the  body.    Hence  it  is  that  those 
among  the  working-classes  who  are 
much  confined  in  an  impure  and  insa- 
lubrious atmosphere,  are,  even  when 
plentifully  supplied  with  food,  gene- 
rally thin  and  ill-nourished ;  and  hence, 
those  who,  along  with  good  digestion, 
have  small  narrow  chests  and  very  li- 
mited respiration,  are  commonly  found 
to   be    constitutionally    lean — while 
those  who,  along  with  good  digestion, 
have  amply-developed  lungs  and  free 
and  powerful  respiration,  are  at  the 
same  time  remarkable  for  proportional 
vigour  of  nutrition  and  stoutness  of 
body.    It  is  on  this  account  that  in 
chronic  pulmonary  disease  apparent 
recovery  is  always  to  be  distrusted,  un- 
less, along  with  the  disappearance  of 
the  prominent  symptoms,  restoration 
of  the  lost  flesh  occurs.    If  nutrition 
remains  impaired,  however  great  the 
relief  may  be  in  other  respects,  there 
is  reason  to  believe  that  disease  of  the 
lungs  is  still  so  extensive  as  to  injure 
their  functions,  and  that,  on  the  appli- 
cation of  any  fresh  exciting  cause,  the 
dormant  mischief  will  resume  its  acti- 
vity.    In  such  cases,  when  stomachic 


digestion  is  sound,  a  full  diet  generally 
overstimulates  the  system,  by  pouring 
into  the  blood  more  chyle  than  the  lungs 
are  able  to  assimilate  ;  in  consequence 
of  which  it  is  diffused  over  the  body  in 
an  imperfect  state  of  preparation. 

The  nutritive  part  of  the  food  being 
thus  removed  from  the  intestines  in 
the  form  of  chyle,  the  remaining  in- 
nutritious  portion,  and  the  waste  mate- 
rials from  the  rest  of  the  system,  are 
gradually  propelled  downwards  till 
they  arrive  at  the  external  orifice, 
through  which  they  are  ultimately  ex- 
pelled-from  the  body.   This  propulsion 
of  the  intestinal  contents  is  effected 
chiefly  by  the  peristaltic  or  vermicular  i 
motion  (that  is,  the  successive  muscu- 
lar contractions  of  the  middle  or  fleshy 
coat,  already  frequently  mentioned); 
and  this,  in  its  turn,  is  greatly  aided 
by  the  constant  but  gentle  agitation 
which  the  whole  digestive  apparatus 
receives  during  the  act  of  breathing, 
and  during  exercise  of  every  descrip- 
tion.   In  inhaling  air  into  the  lungs, 
the  diaphragm  is  depressed,  the  bowels 
are  pushed  down,  the  walls  of  the  belly 
yield,  and  it  becomes  protuberant. 
When  air  is  thrown  out  from  the  lungs, 
the  diaphragm  rises  into  the  chest,  the 
bowels  follow,  and  the  belly  becomes 
flattened  and  drawn  in.    The  stomach 
and  bowels  are  thus  placed  between, 
and  receive  a  never-ending  impulse 
from  two  bodies  in  continual  motion. 
During  exercise,  breathing  is  deeper, 
and  muscular  contraction  greater  in 
power  and  in  extent,  than  during  re- 
pose ;  and,  hence,  the  assistance  af- 
forded is  also  increased.    Those  who 
take  no  exercise,  or  who  have  the  chest 
and  bowels  confined  and  bound  down 
by  tight  stays  and  bandages,  lose  this 
natural  stimulus,  and  have,  in  conse- 
quence, the  bowels  obstinately  and 
troublcsomely  costive. 

The  next  organ  concerned  in  intes- 
tinal digestion  is  the  Liver,  with  the 
name  of  which  every  one  is  familiar. 
The  liver— L  L  L  L  in  the  woodcut  on 
next  page-is  a  large  glandular  body 
lying  under  the  short  ribs  of  the  right 
side,  immediately  below  the  diaphragm 
or  midriff,  to  wliich  it  is  attached  by 
strong  ligamentary  bands,  which  sus- 
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iain  its  weight  and  keep  it  in  its  place. 
Its  office  is  to  secrete  the  bile,  but  it  dif- 
fers in  one  important  particular  from 
every  other  secreting  organ.  Its  se- 
cretion is  derived,  not,  as  in  other  in- 
stances, from  the  arterial  or  nutritive 
blood,  but  from  the  venous  blood,  which 
is  collected  from  all  the  abdominal  or- 
gans, and  transmitted  through  it  for 
this  purpose  on  its  way  back  to  the 


heart.  Thispeculiarityoughttobe  kept 
in  mind,  because,  as  we  shall  afterwards 
have  occasion  to  notice,  it  bears  direct- 
ly upon  the  functions  of  the  liver,  and 
the  relation  in  which  this  organ  stands 
to  the  rest  of  the  animal  economy. 

The  secretion  of  bile  goes  on  conti- 
nually, though  it  is  always  most  active 
after  a  meal,  the  supply  of  blood  in  both 
the  arteries  and  veins  of  the  liver  and 
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neighbouring  organs  being  then  at  its 
maximum .  As,  however,  most  animals 
eat  only  at  intervals,  and  the  presence 
of  bile  is  required  only  when  the  duo- 
denum contains  chyme,  some  contri- 
vance becomes  necessary  for  storing  it 
up  to  be  ready  for  use  when  wanted. 
This  is  effected  by  the  smallpear-shaped 
sac  or  bag  named  the  gall-bladder  (seen 
at  G  in  the  woodcut  on  the  preceding 
page,  attached  to  the  lower  surface  of 
the  liver),  and  which  is,  of  course,  al- 
ways most  full  after  a  fast  of  some 
duration.  In  many  animals,  however, 
especially  in  those  which  are  constant- 
ly eating,  there  is  no  gall-bladder,  and 
the  bile  flows  into  the  intestine  as  fast 
as  it  is  secreted,  because  it  is  then  con- 
stantly required. 

Recently-secreted  bile  is  a  bitter, 
viscid,  greenish-yellow  fluid,  the  taste 
and  general  appearance  of  which  are 
familiar  to  most  people,  and  the  oflice 
of  which  in  the  animal  economy  must 
be  one  of  no  small  moment,  if  it  be 
justly  chargeable  with  even  a  tenth 
part  of  the  catalogue  of  human  ills 
which  are  laid  to  its  account.  But 
that  contained  in  the  gall-bladder  is 
generally  more  viscid,  dark,  and  bit- 
ter—apparently from  the  absorption 
of  its  more  fluid  parts,  and  its  conse- 
quently greater  concentration.  It  is 
in  this  bag  that  gall-stones,  as  they  are 
called,  are  sometimes  formed ;  and  it 
is  their  passage  through  the  narrow 
tube  in  which  it  terminates,  that  causes 
the  acute  pain  so  often  complained  of 
in  jaundice. 

In  the  healthy  state,  bile  is  to  be 
found  only  in  the  intestine,  and  not  in 
the  stomach  ;  although  one  might  sup- 
pose the  contrary  from  the  familiar 
way  in  which  people  speak  of  the 
stomach  being  oppressed  with  bile,  and 
of  their  being  "  very  bilious."  When 
vomiting  is  excited,  either  artificially 
or  by  illness,  bile  is,  no  doubt,  often 
brought  up  in  some  quantity ;  but  in 
general  this  does  not  arise  from  bile 
pre-existing  in  the  stomach.  The  very 
act  of  vomiting  is  accompanied  by  an 
inverted  action  of  the  intestinal  canal, 
whereby  it  propels  its  contents  up- 
wards instead  of  downwards ;  and  thus 
the  bile  is  forced  up  from  the  duode- 


num into  the  stomach,  instead  of  going 
downwards  in  the  usual  way.  Hence, 
in  sea-sickness,  for  example,  the  first 
fits  of  retching  generally  bring  up  no- 
thing but  food  or  mucus — the  real  con- 
tents of  the  stomach, — and  it  is  only 
after  continued  straining  that  bile 
makes  its  appearance.  In  the  healthy 
state,  fat  or  oily  food  often  causes  the 
presence  of  bile  in  the  stomach,  as  if  its 
aid  were  necessary  there  for  the  ac- 
complishment of  the  gastric  stage  of 
digestion. 

The  Pancreas  or  sweetbread— P  P 
in  the  preceding  woodcut — is  the  next 
organ  concerned  in  chylification.  Its 
ofiice  is  to  secrete  a  fluid  closely  re- 
sembling the  saliva,  and  which  is  ef- 
fused into  the  duodenum  along  with 
the  bile ;  thus  leading  to  the  presump- 
tion, that  the  intermixture  of  both  fluids 
with  the  chyme  is  essential  for  its  due 
conversion  into  chyle. 

Much  difference  of  opinion  exists  re- 
garding the  share  which  the  bile  takes 
in  the  formation  of  chyle.  Most  phy- 
siologists consider  it  to  be  indispen- 
sable, while  Blondlot  and  others  affirm 
that  chyle  may  be  formed  and  absorb- 
ed without  the  assistance  of  bile,  and 
that  the  latter  is  purely  excrementiti- 
oua-,  Liebig  regards  the  bile  as  an 
important  means  of  restoring  carbon 
to  the  system  for  the  generation  of 
animal  heat ;  and  his  opinion  certainly 
derives  confirmation  from  the  fact, 
that  it  in  a  great  measure  disappears 
during  its  passage  along  the  alimen- 
tary canal.  Although  the  nature  and 
use  of  the  bile  thus  appears  to  be  still 
unascertained,  there  is,  nevertheless, 
good  reason  to  believe  that  it  assists 
in  promoting  the  digestion  and  absorp- 
tion of  the  fatty  principles  of  the  food. 
We  shall  afterwards  see  that  one  pro- 
bable use  of  the  pancreatic  juice  is  to 
promote  the  digestion  of  farinaceous 
and  vegetable  food ;  but  without  at 
present  entering  upon  a  discussion 
which  the  general  reader  could  not 
understand,  it  will  be  sufficient  simply 
to  repeat  that  the  chyme  on  entering 
the  duodenum  becomes  mixed  with  the 
bile  and  pancreatic  juice,  and  that  the 
result  is  its  separation  into  two  por- 
tions— the  one  a  white,  milky,  nutri- 
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tive  fluid,  named  chxjle,  which  is  absorb- 
ed and  carried  into  the  current  of  the 
blood  by  the  lacteal  vessels  and  veins ; 
and  the  other  a  darker,  yellow-colour- 
ed, thickish  mass,  which  remains  in 
the  bowels  till,  after  various  changes, 
it  is  expelled  in  the  form  of  excrement. 
How  these  changes  are  brought  about, 
and  what  is  their  precise  chemical 
nature,  I  shall  not  now  stop  to  in- 
quire, as  I  shall  have  occasion  to  refer 
to  what  is  known  with  certainty  re- 
garding them  when  I  come  to  treat  of 
the  practical  applications  in  a  subse- 
quent chp.pter. 


CHAPTER  VII. 

AGENTS  CONCEKNED  IN  DIGESTION  

THE  GASTRIC  JUICE,  ITS  PKOPEK- 
TIES  AND  MODE  OF  ACTION. 

Difficulties  in  tlie  study  of  digestion — Sources  of 
fallacy— The  ^astric'juice  the  chief  agent  indi- 
gestion— Modes  of  studying  its  action — Singular 
case  of  Alexis  St  Martin,  and  facilities  atforded 
byit— Blondlot's  experiments — The  gastric  juice 
■-  secreted  by  the  glands  of  the  mucous  coat — Its 
■  appearance  and  properties — Its  secretion  depends 
on  the  presence  of  food — Acts  only  on  organized 
Bobstances — Limitation  of  quantity  secreted,  and 
of  its  solvent  power — Its  secretion  arrested  by 
disease — Owes  its  solvent  power  to  the  principle 
called  pepsin— Difl'erent  theories  of  digestion— It 
isa  chemical  solution  in  the  gas  trie  juice— Action 
of  gastric  juice  out  of  the  body— Illustrative  ex- 
periments— It  acts  only  in  direct  contact  with 
rood — Their  mixture  effected  by  the  muscular 
contractions  of  the  stomach— Heat  necessary  to 
the  action  of  the  gastric  juice— Proofs — Mode  of 
action  of  gastric  juice-^Summary  of  changes 
caused  by  it— Its  action  differs  on  different  sub- 
stances— Examples  of  flbrinCjmilk,  albumen,  and 
■vegetables- Blondlot'3  viev/s  of  its  mode  of  ac- 
tion on  different  aliments— Specialty  of  its  action 
—Artificial  digest! veliquor— Temperature  of  the 
stomach  during  digestion— Dr  Ueaumont's  infer- 
ences from  his  experiments  and  observations. 

Having  thus  completed  a  cursory 
survey  of  the  various  organs  concerned 
in  digestion,  and  indicated  the  share 
which  each  takes  in  the  production  of 
the  general  result,  we  are  now  pre- 
pared to  carry  our  inquiry  a  little  far- 
ther, and  to  investigate  with  greater 
interest  the  nature  and  laws  of  action 
of  the  agents  by  which  the  required 
changes  in  the  alimentary  mass  are 
chiefly  brought  about.    Let  us  begin 


with  the  gastric  juice,  unquestionably 
the  most  important  of  them  all. 

At  first  sight,  the  impossibility  of 
witnessing,  during  life,  the  changes 
which  the  food  undergoes  in  the  sto- 
mach, appears  to  present  an  insuper- 
able obstacle  to  our  ever  becoming  ac- 
quainted with  the  nature  of  the  diges- 
tive process,  or  with  the  agents  by 
which  it  is  accomplished.  Great,  how- 
ever, as  the  difficulty  is,  it  has  been  in 
a  great  measure  surmounted,  partly 
by  well-contrived  experiments  on  man 
and  the  lower  animals,  partly  by  ob- 
servations made  in  cases  of  wounds  or 
disease  which  laid  open  the  interior  of 
the  stomach  dttring  life,  and  partly 
also  by  examining  the  stomach  and  its 
contents  in  persons  suddenly  cut  off  at 
different  intervals  of  time  after  eating. 

The  only  unsatisfactory  feature  of 
the  important  information  thus  pro- 
cured, has  been,  that  even  when  per- 
fectly correct  in  all  its  leading  fea- 
tures, conclusive  evidence  of  its  accu- 
racy has  not  always  been  easily  attain-- 
able.  From  the  close  sympathy  exist- 
ing between  the  stomach  and  all  other 
parts  of  the  system,  and  the  consequent 
facility  with  which  the  digestive  func- 
tions are  disturbed  by  affections  of  other 
organs  and  by  strong  mental  emotions, 
conclusions  drawn  from  experiments 
on  living  animals,  and  from  diseased 
states  in  man,  can  never  be  relied  upon 
with  the  same  entire  confidence  as  those 
derived  from  observation  of  normal 
phenomena.  Of  the  truth  of  this  re- 
mark, we  have  ample  evidence  in  the 
facility  with  which  the  soundest  and 
best-established  opinions  regarding 
digestion  have  at  times  been  shaken, 
if  not  set  aside,  by  the  plausible,  but 
really  erroneous,  results  .of  exjperi- 
ments,  the  fallacy  of  which  it  was  at 
first  difficult  to  detect.  As  an  example 
in  point,  I  need  only  refer  to  the 
shock  given,  a  few  years  since,  by  the 
plausible  but  wholly  deceptive  expe- 
riments of  Montegre,to  the  prevailing 
views  regarding  the  properties  of  the 
gastric  juice.  Montegre  possessed  the 
unenviable  faculty  of  vomiting  at  will ; 
and,  taking  for  granted  that  whatever 
was  discharged  from  iiis  stomach  aftei* 
a  fast  of  some  hours,  must  necessarily 
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be  gastric  juice,  he  proceeded  to  ex- 
periment on  the  fluid  thus  obtained  ; 
and  finding  its  properties  to  be  almost 
identical  with  those  of  saliva,  and  wide- 
ly different  from  those  assigned  to  gas- 
tric juice  by  Spallanzani  and  other 
physiologists,  he  forthwith  proclaimed 
the  latter  fluid  to  be  in  reality  a  mere 
mucous  secretion,  as  destitute  of  active 
properties  as  the  saliva  itself. 

When  Montegre  published  tliese  ex- 
traordinary conclusions,  it  had  not  been 
demonstrated,  as  it  has  since  been  by 
direct  observation,  that  the  gastric  juice 
is  never  secreted  unless  under  the  stimulus 
of  food  actually  present  in  the  stomach. 
Had  this  simple  fact  been  known,  all 
his  sweeping  deductions  would  have 
been  at  once  set  aside  by  the  now  ob- 
vious fact,  that  his  experiments  had  no 
concern  whatever  with  the  true  gastric 
juice,  of  which  his  stomach  had  con- 
tained none,  but  merely  with  the  mu- 
cous secretion  of  the  villous  coat,  which 
had  been  long  known  to  resemble  the 
saliva  in  most  of  its  properties.  No 
wonder,  then,  that  many  physiologists, 
equally  in  the  dark  with  himself  as  to 
the  non-existence  of  gastric  juice  in 
the  stomach  during  a  fast,  were,  for 
a  time,  startled  by  the  threatened  over- 
throw of  the  received  opinions,  and 
did  not  regain  confidence  in  the  sound- 
I  ness  of  these,  till  subsequent  experi- 
1  ments  had  once  more  confirmed  their 
accuracy,  and  clearly  demonstrated  the 
source  of  Montegre 's  error. 

The  first  step,  then,  towards  ascer- 
taining the  properties  of  the  gastric 
juice,  and  its  mode  of  action  on  differ- 
ent kinds  of  food,  is  to  make  sure  that 
we  obtain  it  for  the  purposes  of  experi- 
ment in  its  utmostpossible  purity.  The 
necessity  for  this  precaution  becomes 
evident,  when  we  consider  that  its  ac- 
tive properties  must  be  modified  by 
every  admixture  with  mucus ;  and  that, 
in  certain  states  of  disease,  the  raucous 
secretion  becomes  so  abundant  as  great 
ly  to  interfere  with  the  progress  of  di- 
gestion, and  to  mislead  those  who,  like 
Montegre,  assume  it  and  tlie  gastric 
juice  to  be  one  and  the  same  fluid 

In  most  of  the  instances  in  which 
disease  or  wounds  had  laid  open  the 
interior  of  the  stomach  during  life,  the 


accompanying  constitutional  disturb- 
ance was  so  great  as  either  speedily  to 
destroy  life,  or  to  derange,  in  a  high 
degree,  the  regularity  of  all  the  vital 
functions.  Prom  this  circumstance, 
little  advantage  could  be  derived  from 
them,  either  in  procuring  pure  gastric 
juice,  or  in  studying  the  phenomena  of 
healthy  digestion.  In  a  very  remark- 
able case,  however,  which  occurred 
about  thirty-five  years  ago,  and  which 
is,  perhaps,  the  only  one  on  record  in 
which  a  permanent  opening  into  the 
stomach  existed  for  years  without  the 
slightest  injury  either  to  the  soundness 
of  digestion  or  to  the  general  health,  Dr 
Beaumont  possessed  unusual  facilities 
for  the  avoidance  of  this  and  every 
other  source  of  error.  It  was  fortu- 
nate, therefore,  that  the  case  should 
have  fallen  under  the  professional  care 
of  an  observer  so  well  qualified  to  turn 
it  to  account.* 

The  subject  of  Dr  Beaumont's  expe- 
riments was  Alexis  St  Martin,  a  young 
Canadian  of  eighteen  years  of  age, 
good  constitution,  and  robust  health, 
who  was  accidentally  wounded,  by  the 
discharge  of  a  musket,  on  6th  June 
1822.  The  situation  and  appearance 
of  the  wound,  and  of  the  opening  it 
left  into  the  stomach  after  his  recovery, 
will  be  at  once  understood  from  the 
inspection  of  the  subjoined  woodcut. 

"  The  charge,"  says  Dr  Beaumont, 
"  consisting  of  powder  and  duck-shot, 
was  received  in  the  left  side,  at  the 
distance  of  one  yard  from  the  muzzle 
of  the  gun.  The  contents  entered  pos- 
teriorly, and  in  an  oblique  direction, 
forward  and  inward  ;  literally  blow- 
ing off  integuments  and  muscles  to  the 
size  of  a  man's  hand,  fracturing  and 
carrying  away  the  anterior  half  of  the 
sixth  rib,  fracturing  the  fifth,  lacerating 
the  lower  portion  of  the  left  lobe  of  the 
lungs,  the  diaphragm,  and  PERFORA- 
TING THE  STOMACH." 

On  the  fifth  day,  sloughing  took 
place ;  lacerated  portions  of  the  lung 
and  stomach  separated,  and  left  a  per- 
foration into  the  latter,  "large  enough 

*  Kxrcrimcnts  .ind  Obfcrvntions  on  the  Gastric 
ComUc,M.D.  I  vol.  post  8V0.  Edinburgh,  1838. 
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to  admit  the  whole  length  of  the  middle 
finger  into  its  cavity  ;  and  also  a  pas- 
sage into  the  chest  half  as  large  as 
his  fist."  Violent  fever  and  farther 
sloughing  ensued ;  and  for  seventeen 
days  every  thing  swallowed  passed  out 
through  the  wound,  and  the  patient 
was  kept  alive  chiefly  by  nourishing 
injections.  By-and-by  the  fever  sub- 
sided, the  wound  improved  in  appear- 
ance, and  after  the  fourth  week  the 
appetite  became  good,  digestion  regu- 
lar, the  evacuations  natural,  and  the 


health  of  the  system  complete.  The 
orifice,  however,  never  closed ;  and  at 
every  dressing  the  contents  of  the  sto- 
mach flowed  out,  and  its  coats  fre- 
quently became  everted  or  protruded 
so  far  as  to  equal  in  size  a  hen's  egg, 
but  they  were  always  easily  returned. 
The  annexed  figure  exhibits  the  ap- 
pearance of  the  wound  after  it  was 
healed.  The  circumference  of  the 
wound,  E  E  E  E  L,  extended  to  about 
twelve  inches  ;  and  the  opening  into 
the  stomach,  A  A  A,  nearly  in  its  centre 


was  about  two  inches  below  the  left 
nipple  F.  The  folds  of  the  villous 
coat  of  the  stomach  are  visible  at  C  B. 

Some  months  aftei-,  St  Martin  suf- 
fered extremely  from  the  death  and 
exfoliation  of  portions  of  the  injured 
ribs  and  their  cartilages,  and  his  life 
was  often  in  jeopardy  ;  but  through 
the^  skill  and  unremitting  care  with 
which  he  was  treated  by  Dr  Beaumont, 
he  ultimately  recovered,  and,  in  April 
1823,  was  going  about,  doing  light 
work  and  rapidly  regaining  strength. 

On  6th  June  1823,  a  year  from  the 
date  of  the  accident,  the  injured  parts 
were  all  sound,  except  the  perforation 
into  the  stomach,  which  was  then  two- 
and-a-half  inches  in  circumference. 
For  some  months  thereafter  the  food 
could  be  retained  only  by  constantly 
wearing  a  compress  and  bandage ;  but 


early  in  winter,  a  small  fold  or  doub- 
ling of  the  villous  coat  began  to  ap- 
pear, which  gradually  increased  till  it 
filled  the  aperture  and  acted  as  a  valve, 
so  as  completely  to  prevent  any  efiBux 
from  within,  but  to  admit  of  being 
easily  pushed  back  by  the  finger  from 
without. 

Dr  Beaumont  began  his  first  series 
of  experiments  in  May  1825,  and  con- 
tinued them  for  four  or  five  months, 
St  Martin  being  then  in  high  health. 
In  the  autumn,  St  Martin  returned  to 
Canada,  where  he  married,  had  a  fa- 
mily, worked  hard,  engaged  as  a  voy- 
ageur  with  the  Hudson's  Bay  Fur 
Company,  and,  after  four  years,  was 
engaged  at  a  great  expense  by  Dr 
Beaumont  to  come  and  reside  near 
him  on  the  Mississippi,  for  the  pur- 
pose of  enabling  him  to  complete  his 
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investigations.  He  came  accordingly 
in  August  1829,  and  remained  till 
March  1831.  He  then  went  back  to 
Canada,  but  returned  in  November 
1832,  when  the  experiments  were  re- 
sumed and  continued  till  March  1833, 
at  which  time  he  finally  left  Dr  Beau- 
mont. In  1856,  he  again  became  the 
subject  of  experiment,  in  the  hands  of 
Dr  Francis  Smith  of  Philadelphia, 
with  the  object  of  determining  the 
nature  of  the  acid  of  the  gastric  juice, 
and  the  action  of  the  stomach  on  amy- 
laceous substances.*  These  experi- 
ments, for  some  unexplained  reason, 
were  carried  on  but  for  a  few  days,  and 
add  little  to  our  previous  knowledge. 

Dr  Beaumont  describes  the  aperture 
in  St  Martin's  stomach  as  being  situ- 
ated about  three  inches  to  the  left  of 
the  cardia,  near  the  left  or  superior 
termination  of  the  great  curvature. 
When  the  stomach  was  nearly  empty, 
he  was  able  to  examine  its  cavity  to 
the  depth  of  five  or  six  inches  by  arti- 
ficial distention.  When  it  was  en- 
tirely empty,  the  stomach  was  always 
contracted  on  itself,  and  the  valve  ge- 
nerally forced  through  the  orifice,  to- 
gether with  a  portion  of  the  mucous 
membrane,  equal  in  bulk  to  a  hen's  egg. 

Here,  then,  was  an  admirable  oppor- 
tunity for  experimenting  on  the  pro- 
cess of  digestion,  and  for  observing 
the  healthy  and  undisturbed  opera- 
tions of  Nature  free  from  the  agony  of 
vivisections,  and  from  the  sources  of 
fallacy  inseparable  from  operating  on 
animals,  and  with  almost  as  much  faci- 
lity and  precision  as  if  the  opening 
into  St  Slartin's  stomach  had  been 
made  on  purpose.    St  Martin's  health 
was  robust ;  his  diet  and  mode  of  life 
were  entirely  under  Dr  Beaumont's 
control ;  and  the  experiments,  which 
'  were  conducted  with  great  caution  and 
soundness  of  judgment,  were  continued 
during  a  series  of  years,  which  admit- 
ted of  their  frequent  repetition  under 
every  variety  of  circumstances.  Since 
the  publication  of  Dr  Beaumont's  wovl 
also,  several  eminent  French  and  Ger- 
man physiologists,  influenced  by  his  ex 

•  PhUlulelphla  Medical  Examiner,  July  and  Sop- 
tcmbbr,  1860  !  &nd  Brown-SSauard's  Journal  do  Pby- 
Biologie,  tome  i.  p.  M- 


ample,  have  repeated  his  experiments 
on  animals,  and  borne  the  strongest 
testimony  to  his  accuracy  in  every 
essential  particular.  This  has  been 
the  case  in  a  remarkable  degree  with 
Blondlot,  whose  confirmatory  evidence 
is  the  more  valuable,  because  the  ex- 
periments on  which  it  rests  were,  in 
imitation  of  those  on  St  Martin,  made 
through  an  artificial  opening  into  the 
stomachs  of  dogs,  after  their  complete 
restoration  to  health,  and  were,  more- 
over, performed  with  the  greatest  care. 
Influenced  by  all  these  reasons  for  con- 
fidence in  the  accuracy  of  Dr  Beau- 
mont's observations,  I  shall  not  hesi- 
tate to  take  him  for  our  chief  guide  on 
the  present  occasion ;  because  even 
facts  which  have  been  long  known 
acquire,  in  his  hands,  that  character 
of  certainty  which  direct  observation 
alone  can  impart,  but  which  is  not  the 
less  necessary  to  stamp  their  scientific 
value. 

For  a  long  tijne  the  true  origin  of 
the  gastric  juice  was  a  matter  of  dis- 
pute. By  many  it  was  supposed  to 
proceed  from  the  mucous  follicles  near 
the  pylorus.  But  through  the  open- 
ing in  St  Martin's  side,  Dr  Beaumont 
was  at  last  enabled  to  ascertain,  by 
ocular  inspection,  that  the  lining  mem- 
brane of  the  stomach  is  its  true  source, 
and  that  the  follicles  secrete  only  the 
bland,  viscid  mucus  already  referred 
to.  Dr  Beaumont  had  little  difficulty 
in  assuring  himself  of  this  fact,  he- 
cause,  as  we  have  seen,  a  large  por- 
tion of  the  inner  surface  of  St  Jlartin's 
stomach  was  generally  exposed  to  ob- 
servation at  the  opening.*  This  pro- 
truded portion,  indeed,  usually  became 
so  much  larger  when  St  ^Martin  had 
lain  for  several  hours  on  the  left  side, 

*  To  the  naked  eye,  the  lining  membrano  of  the 
Btomach  appears  to  seereto  tl.e  g»^'"=  .J"!""'. 
physiologists  are  now  generally  .agreed  that  it  is  se^ 
rro'ted  bv  an  inimcnsc  numher  of  minute  glands, 
wh  ch  are  imbedded  in  the  substance  of  thc.mnco"S 
membrane,  and  .are  Fcarceiy  recognisable  "ittiout  a 
strong  magnifying  power.  Arcording  to  Dr  iprott 
Bovdf  the  fntei-nai" surface  of  the  stomach,  w^.en  ex- 
amined vith  a  lens,  presents  a  number  of  polygonal 
Tpressio ns     a  honeycomb  appearance,  f  from  one 

wo-hundrertlh  to  on6  threc4umdred,nnd-(lft.etl>  of 
aninch  in  diamcter.but  larger  near  the  pylorus  In 
?he  bottom  o  these  depressions.  numero..s  or.flcea 
are  visible  which  are  the  opening^  of  perpendicular 


rles  of  the  snbnmoous  ussuk.  "  Kirkn'a 

glands  is  to  secrete  the  gastnc  J">«  -r;<*/^  ' 
?Iand-Hook  of  Physiology.   London,  lb48,  p.  201.) 


ORIGIN  AND  PROPERTIES  OP  THE  GASTRIC  JUICE.  45 


during  sleep,  as  to  spread  over  the 
neighbouring  integuments  five  or  six 
inches  in  circumference,  fairly  exhi- 
biting the  natural  i-ugoe  and  mucous 
coat  lining  the  gastric  cavity.  This 
appearance  ivas  almost  invariably  ex- 
hibited in  the  morning  before  rising 
from  bed.  Dr  Beaumont  found  far- 
ther, that  on  pushing  back  the  pro- 
truded part,  and  placing  St  Martin  op- 
posite to  a  strong  light,  the  interior  of 
the  stomach  became  visible  to  a  consi- 
derable extent. 

Taking  advantage  of  this  fact,  Dr 
Beaumont  proceeded  to  examine,  by 
means  of  a  magnifying-glass,  the 
changes  which  occurred  on  the  intro- 
duction into  the  stomach  of  a  well-mas- 
ticated morsel  of  food,  either  through 
the  external  opening,  or  through  the 
natural  channel  of  the  gullet.  The 
moment  the  food  came  into  contact 
with  the  villous  coat,  the  action  of  the 
neighbouring  bloodvessels  increased, 
and  their  branches  dilated  so  as  to  ad- 
mit the  red  blood  much  more  freely 
than  before.  The  colour  of  the  mem- 
brane consequently  changed  from  a 
pale  pink  to  a  deep  red,  the  vermicular 
or  wormlike  motions  of  the  stomach  be- 
came excitedj  and  innumerable  minute 
lucid  points  and  very  iine  nervous  and 
vascular  papillae  could  be  seen  arising 
from  its  surface.  These  papillae  dis- 
tilled a  pure,  colourless,  and  slightly 
viscid  fluid,  which  first  collected  in 
drops  on  the  very  points  of  the  pa- 
pilla3,  and  then  trickled  down  the  sides 
of  the  stomach  till  it  mingled  with  the 
food.  This  afterwards  proved  to  be  the 
gastric  juice  ;  and  the  mucous  fluid  se- 
creted by  the  follicles,  which  is  found 
In  the  stomach  in  the  absence  of  food, 
and  which  some  have  mistaken  for  it, 
not  only  is  more  viscid,  but  wants  al- 
together the  acid  character  by  which 
gastric  juice  is  always  distinguished. 

Gastric  juice,  in  its  purest  form, 
and  unmixed  with  any  thing  except 
the  small  portion  of  mucus  from  which 
it  can  never  be  obtained  entirely  free, 
is  described  by  Dr  Beaumont  to  be  a 
clear,  transparent  fluid,  without  smell, 
slightly  saltish  (probably  from  the  ad- 
mixture of  mucus),  and  very  percep- 
tibly acid.    Its  taste,  ho  says,  resem- 


bles that  of  thin  mucilaginous  water, 
slightly  acidulated  with  muriatic  acid. 
It  is  readily  diffusible  in  water,  wine,  or 
spirits,  and  effervesces  slightly  with  al- 
kalies— a  direct  proof  of  its  acid  nature. 

The  grand  distinguishing  property 
of  the  gastric  juice  is  the  remarkable 
power  which  it  possesses  of  dissolving 
or  reducing  to  a  soft,  thickish,  fluid 
mass,  certain  aliments  submitted  to  its 
action.  It  acts  with  much  greater  en- 
ergy upon  animal  than  upon  vegetable 
substances,  and  its  most  characteristic 
power  may  therefore  be  more  strictly 
described  as  that  of  converting  into  a 
soluble  form  all  albuminous  or  2'>'>'0tein 
articles  of  food,  whether  these  be  de- 
rived from  the  animal  or  vegetable 
kingdom.  The  gastric  juice  thus  acts 
with  peculiar  energy  in  dissolving 
flesh,  eggs^  and  similar  alimentary  sub- 
stances ;  while  its  action  on  potatoes, 
starch,  and  such  articles,  is  compara- 
tively feeble.  The  stomach,  no  doubt, 
has  the  power  of  reducing  farinaceous 
substances,  such  as  rice,  and  also  well- 
boiled  vegetables,  to  a  j)ulp,  and  of 
dissolving  and  absorbing  the  albumi- 
nous principles  which  they  contain ;  but 
the  principal  changes  which  vegetable 
aliment  undergoes  in  digestion  take 
place  in  the  duodenum  and  the  small 
intestines  generally.  When  dextrine 
and  sugar  are  detected  in  the  stomach, 
as  derived  from  starch,  they  probably 
owe  their  origin  chiefly  to  the  action 
of  the  saliva,  as  already  explained; 
for  the  gastric  juice  appears  to  exer- 
cise only  a  very  feeble  digestive  action 
on  farinaceous  substances. 

The  gastric  juice  has  no  power  over 
living  animal  matter.  Had  the  case 
been  otherwise,  it  would  have  at  once 
attacked  and  destroyed  the  stomach  it- 
self which  produces  it.  It  is  owing  to 
this  want  of  power  over  living  animal 
matter,  that  certain  worms  are  able  to 
exist  in  the  stomach  of  man  and  other 
animals;  and,  accordingly,  if  it  were 
possible  for  an  oyster,  swallowed  di- 
rectly from  the  shell,  to  continue  to 
live,  it  also  would  elTectually  resist 
every  attempt  at  digestion.  But  it,  in 
common  with  most  other  animals,  soon 
perishes  in  circumstances  so  foreign  to 
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its  habits;  and  when  once  it  is  dead,  the 
gastric  juice  assumes  the  mastery,  and 
speedily  converts  it  into  chyme. 

But  although  the  gastric  juice  is  thus 
unable  to  make  any  impression  upon 
the  living  animal  organism,  its  solvent 
action  comes  into  play  so  immediately 
after  life  is  extinguished,  that  when 
sudden  death  occurs  soon  after  a  meal, 
and  the  body  is  opened  at  the  end  of  a 
few  hours,  erosion  of  the  stomach  itself 
is  often  found  to  have  been  produced  by 
it.  For  a  long  time,  such  erosions  were 
always  considered  to  be  the  effects  of 
poison  ;  but  they  arise  simply  from  the 
gastric  juice,  secreted  for  the  digestion 
of  the  preceding  meal  exerting  its  sol- 
vent power  upon  the  substance  of  the 
stomach,  now  unprotected  by  the  prin- 
ciple of  life,  and  therefore  equally  sub- 
ject to  the  solvent  action  as  any  other 
portion  of  dead  animal  matter. 

Another  remarkable  characteristic 
of  the  gastric  juice  is,  that  it  exerts  its 
solvent  power  only  over  organised,  or, 
in  other  words,  over  animal  and  vege- 
table substances.    No  mineral  or  inor- 
ganic body  can  either  undergo  diges- 
tion, or  afford  nutriment  to  man  or 
animals.   Speaking  in  a  general  sense, 
vegetation  accordingly  seems  to  be 
a  process  for  the  conversion  of  in- 
organic matter  into  a  proper  nutri- 
ment for  the  support  of  animal  life ; 
and  many  species  of  animals  seem  in 
their  turn  to  be  little  else  than  living 
organisms  for  the  conversion  of  vege- 
table substances  into  a  nutriment  fit 
for  other  species  by  which  they  are 
intended  to  be  devoured.    This  is  ob- 
viously an  intentional  arrangement  of 
Providence,  to  enable  difiFerent  classes 
of  animals  to  co-exist  and  fulfil  differ- 
ent destinies  in  the  same  sphere.  For 
altho'ugh  it  would  have  been  easy  for 
the  Creator  to  bestow  such  a  structure 
on  all  rf»imals  as  to  enable  them  to 
subsist  entirely  on  vegetable  aliment, 
the  arrangement  which  He  has  seen 
fit  to  adopt,  is  the  source  of  an  infi- 
nitely greater  amount  of  active  enjoy- 
ment than  what  would  otherwise  have 
existed.    Had  there  been  no  beasts  of 
prey,  the  world  would  soon  Ifave  been 
overrun  with  herbivorous  creatures  to 
such  on  extent,  that  their  numbers 


would  speedily  have  become  excessive 
in  reference  to  the  possible  supply  of 
food,  and  there  would  have  been  infi- 
nitely more  suffering  from  starvation 
and  disease,  than  what  actually  arises 
out  of  the  existing  relation  of  different 
classes  to  each  other.    On  the  present 
plan,  there  is  food  and  enjoyment  for 
all ;  and  when  the  time  does  arrive 
when  one  animal  must  become  the  prey 
of  another,  the  deprivation  of  life  is 
in  most  cases  unforeseen,  and  the  suf- 
fering which  attends  it  is  in  general 
of  only  momentary  duration.  There 
is  thus  both  enjoyment  of  life  while 
it  lasts,  and  a  great  additional  field 
opened  for  the  support  of  a  large 
class  of  animals,  which,  with  their 
present  constitution,  could  not  other- 
wise have  continued  in  existence  for  a 
day. 

Organized  or  alimentary  substances, 
then,  are  the  only  natural  stimulants  to 
the  secretion  of  the  gastric  juice.  In 
their  absence,  no  such  secretion  goes 
on  ;  but  the  moment  food  touches  the 
inner  surface  of  the  stomach,  it  begins. 
This  happens,  because  food  is  the  only 
foreign  body  which  is  intended  by  Na- 
ture to  find  its  way  into  the  stomach  ; 
and  all  bodies  which  are  incapable  of 
digestion  are  soon  either  rejected  by 
vomiting,  or  expelled  from  the  stomach 
into  the  bowel  unchanged. 

The  sole  purpose  of  the  gastric  juice 
being  the  conversion  of  food  into 
chyme,  the  principle  already  referred 
to  as  demonstrated  by  Dr  Beaumont 
— that  in  the  natural  state  its  secretion 
never  takes  place  unless  on  the  actual 
contact  of  /ood— appears  so  probable 
in  itself,  as  scarcely  to  stand  in  need 
of  proof.  It  is  true  that  a  temporary 
flow  may  be  excited  by  the  contact  of 
the  bulb  of  a  thermometer  or  other 
indigestible  body  ;  but  in  such  circum- 
stances the  secretion  always  ceases  the 
moment  the  stomach  has  had  time  to 
perceive  (so  to  speak)  that  no  food  is 
present.  The  same  direct  relation  to 
food  as  the  only  proper  stimulus,  has 
been  shewn  by  Dr  John  Reid,  Longuet, 
and  Blondlot,  to  hold  with  regardto  all 
the  functions  of  the  stomach.  When, 
I  for  example,  the  attempt  was  made  to 
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carry  on  digestion  in  animals  by  pass- 
ing a  galvanic  current  through  the  di- 
vided nerve,  it  always  failed  to  excite 
either  the  muscular  contractions  of  the 
stomach  or  the  secretion  of  the  gastric 
juice,  unless  some  digestible  substance 
— tlie  natural  stimulant — was  also  pre- 
sent. These,  as  Blondlot  has  remarked, 
are  significant  facts,  and  they  throw 
light  upon  many  discrepancies  which 
have  hitherto  puzzled  experimenters 
who  were  ignorant  of  them. 

But  while  food  is  thus  proved  to  be 
the  only  natural  stimulus  to  the  secre- 
tion of  the  gastric  juice,  it  would  be 
altogether  erroneous  to  imagine  that 
there  is  no  limit  to  its  production,  and 
that,  however  much  we  may  eat,  the 
secretion  will  always  be  sufficient  for 
digestion.    On  the  contrary,  Dr  Beau- 
mont has  demonstrated  not  only  that 
the  gastric  juice  is  secreted  in  limited 
quantity,  but  that  a  given  amount  of  it 
is  capable  of  dissolving  only  a  limited 
quantity  of  food ;  and  that,  consequent- 
ly, when  we  indulge  to  excess,  a  por- 
tion of  thefood  must  remain  undigested, 
and  subject  to  the  ordinary  laws  of 
chemical  decomposition  from  warmth 
and  moisture ;  thus  giving  rise  to  the 
disengagement  of  air  in  the  stomach, 
and  the  other  well-known  consequences 
of  indigestion.    This  important  fact 
vvas  established  by  many  conclusive  ex- 
periments ;  but  it  will  be  sufficient  to 
adduce  one  only.    In  every  instance 
in  which  digestion  had  ceased,  from 
the  gastric  juice  being  insufficient  for 
the  quantity  of  food  to  be  acted  upon, 
the  solvent  action  was  immediately  re- 
turned on  the  addition  of  a  fresh  supply 
of  the  gastric  juice,  although  all  other 
circumstances  remained  exactly  the 
same.    Nothing  can  shew  more  clearly 
than  this,  that  indigestion  must  ensue 
When  the  quantity  eaten  exceeds  in 
proportion  that  of  the  gastric  juice 
which  the  stomach  is  capable  of  secret- 
ing at  the  time;  and  nothing  can  offer 
I  a  more  instructive  warning  to  those 
■  Who  desire  to  escape  the  manifold  mi- 
series of  dyspepsia.  It  is  in  vain,  when 
we  eat  too  much,  to  hope  to  coax  the 
I  stomach  to  healthful  digestion.    For  a 
'  few  times,  we  may,  with  comparative 
'  nnpunity,  stimulate  it  to  higher  action, 


and  thus  get  rid  of  a  heavier  meal  than 
we  required;  but  continued  indulgence 
in  over-eating  cannot  be  thus  counter- 
acted. The  stimulus  loses  its  power 
by  its  very  repetition,  and  the  tempo- 
rary excitement  to  which  it  gives  rise 
is  procured  only  at  the  cost  of  more 
than  proportionate  debility  when  the 
stimulus  is  withdrawn.  It  is  in  this  way 
that  the  most  severe  and  protracted 
cases  of  indigestion  are  often  produced, 
sometimes  without  any  suspicion,  on 
the  part  of  the  sufferer,  of  the  cause 
of  all  his  troubles. 

As  the  stomach  is  not  capable  of 
secreting  an  indefinite  quantity  of  gas- 
tric juice,  and  as  a  given  amount  can 
thus  digest  only  a  proportionate  quan- 
tity of  food,  it  becomes  important,  iiv 
a  practical  point  of  view,  to  determine 
the  laws  by  which  the  secretion  is  re- 
gulated. Here,  again,  Dr  Beaumont's 
experiments  come  to  our  aid  with  the 
revelation  of  a  principle,  which  unex- 
pectedly forced  itself  upon  his  atten- 
tion in  the  course  of  his  inquiry,  till 
at  length  it  assumed  in  his  mind  all  the 
certainty  of  demonstration.  It  is,  that,' 
in  the  state  of  health,  the  quantity 

OF  GASTRIC  JUICE  WHICH  THE  STO- 
MACH IS  CAPABLE  OF  SECRETING,  AL- 
WAYS BEARS  A  DIRECT  RELATION  TO 
THE  AMOUNT  OF  SUSTENANCE  RE- 
QUIRED  BY   THE    SYSTEM    AT  THE 

TIME.  Admittingthe  truth  of  thisprin- 
ciple,  and  keeping  in  mind  the  close 
sympathy  which  exists  between  the 
stomach  and  the  rest  of  the  body, 
whereby  uneasiness  and  a  desire  for 
food  are  immediately  excited  when  the 
system  is  in  want  of  nourishment,  are 
we  not  farther  warranted  in  inferring 
that,  in  the  state  of  health,  the  strength 
of  the  appetite  is  the  sign  or  indication 
by  which  the  secreting  power  of  the 
stomach  may  be  pretty  correctly  es- 
timated;  and  that,  consequently,  so 
long  as  we  intelligently  act  in  accord- 
ance with  its  dictates,  we  shall  run 
little  risk  of  eating  more  largely  than 
the  amount  of  gastric  juice  which  the 
stomach  is  at  the  time  capable  of  secret- 
ing will  bo  found  sufficient  to  digest?' 
The  known  harmony  which  unites  all 
the  functions  of  the  body,  would  of  it- 
self  induce  us  to  answer  this  question 
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in  the  afiBrmative;  but,  as  we  shall 
afterwards  see,  experience  also  leads 
directly  to  the  same  conclusions. 

The  relation  thus  shewn  to  exist 
between  the  state  of  the  system  and 
the  secretion  of  the  gastric  juice,  is  far- 
ther illustrated  by  the  modifications 
which  the  latter  undergoes  during  dis- 
ease.   On  this  subject,  the  observations 
of  Dr  Beaumont  are  peculiarly  instruc- 
tive, because,  instead  of  merely  infer- 
ring, as  others  are  obliged  to  do,  he  en- 
joyed the  privilege  of  actually  seeing 
what  was  going  on.   In  the  course  of 
his  attendance  on  St  Martin,  he  found, 
for  instance,  that,  whenever  a  feverish 
state  was  induced  (whether  from  ob- 
structed perspiration,  from  undue  ex- 
citement by  stimulating  liquors,  from 
overloading  the  stomach,  or  from  fear, 
anger,  or  other  mental  emotion,  de- 
pressing or  disturbing  the  nervous  sys- 
tem), the  villous  coat  became  sometimes 
red  and  dry,  and  at  other  times  pale  and 
moist,  and  lost  altogether  its  smooth  and 
healthy  appearance.    As  a  necessary 
consequence,  the  usual  secretions  be- 
came vitiated,  impaired,  or  entirely 
suppressed;  and  the  follicles  from 
which,  in  health,  the  mucus  which  pro- 
tects the  tender  surface  of  the  villous 
coat  is  poured  out,  became  flat  and 
flaccid,  and  no  longer  yielded  their 
usual  bland  secretion.    The  nervous 
and  vascular  papillse,  thus  deprived  of 
their  defensive  shield,  were  then  sub- 
jected to  undue  irritation.  When  these 
diseased  appearances  were  consider- 
able, the  system  sympathised  :  dryness 
of  the  mouth,  thirst,  quickened  pulse, 
and  other  symptoms,  shewed  them- 
selves ;  and  NO  GASTKIC  JUICE  COULD 
BE  PROCURED  OB  EXTRACTED,  EVEN 
ON  THE  APPLICATION  OT  THE  USUAL 
STIMULUS  OF  FOOD. 

These  facts  are  of  extreme  practical 
importance ;  and  from  the  care  with 
which  Dr  Beaumont  pursued  his  inves- 
tigations, and  their  accordance  with 
the  observations  of  preceding  physiolo- 
gists,' I  do  not  think  their  general 
accuracy  can  be  called  in  question. 
The  dry,  irritated  appearance  of  the 
villous  coat,  and  the  absence  of  the 
healthy  gastric  secretion,  in  the  febrile 
state,  not  only  explain  at  once  the 


want  of  appetite,  the  nausea,  and  the 
uneasiness  generally  felt  in  the  region 
of  the  stomach,  but  shew  the  folly  of 
attempting  to  sustain  strength  by  for- 
cing the  patient  to  eat  when  food  can- 
not be  digested,  and  when  Nature  in- 
stinctively refuses  to  receive  it. 

Before  dismissing  this  part  of  the 
subject,  I  may  remark  that  the  alleged 
sympathy  of  the  stomach  with  the 
wants  of  the  body  has  been  denied,  be- 
cause the  sensation  of  hunger  ceases 
the  moment  food  is  swallowed  or  the 
stomach  distended  even  with  clay  or 
saw-dust,  although  the  actual  wants  of 
the  system  cannot  have  been  supplied 
in  either  case.    But  these  facts  seem 
to  me  rather  to  justify  the  inference 
that  a  sympathy  does  exist.  Hunger 
ceases  when  food  is  taken,  simply  be- 
cause now  the  condition  of  the  stomach 
is  in  the  desired  relation  to  the  state 
of  the  body,  and  the  nerves  transmit 
a  corresponding  impression  to  the 
more  distant  parts.  In  the  other  case, 
ao-ain,  it  ceases  because  the  stomach 
cannot,  at  first,  distinguish  what  is 
food  from  what  is  not,  and  there- 
fore, when  distended,  expresses  con- 
tent, because  it  feels  satisfied  that  it 
has  been  honestly  dealt  with,  and  got 
what  it  wanted.  But  whenever  it  dis- 
covers the  cheat,  which  it  does  in  no 
long  time,  hunger  returns,  and  can  be 
properly  appeased  only  by  digestible 
substances.  In  further  accordance  with 
this  principle,  it  appears  from  Dr 
Beaumont's  observations,  that  although 
the  gastric  secretion   commences  the 
moment  any  indigestible  body  touches 
the  mucous  surface  of  the  stomach,  it 
invariably  ceases  soon  after  the  sub- 
stance is  discovered  to  be  one  over 
which  the  gastric  juice  has  no  power. 

Many  attempts  have  been  made  to 
ascertain  to  which  of  the  elements  of 
the  gastric  juice  its  power  is  chiefly  to 
be  ascribed,  and  experiments  have 
been  instituted  on  them  individuaUy  to 
discover  which  of  them  is  most  nearly 
analogous  to  it  in  effect.  From  the 
general  results,  it  appears  that  gastric 
juice  owes  its  solvent  qualities  to  a 
peculiar  animal  principle,  which  has 
received  the  name  ot pepsin,  and  to  the 
presence  of  a  free  acid.    Pepsin  is  the 
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peculiar  product  of  the  minute  glands 
of  the  stomach,  but  it  occurs  likewise 
in  the  small  and  the  large  intestines, 
though  the  quantity  of  it  found  in  the 
last  is  very  minute.    It  is  to  pepsin 
that  the  stomach  of  the  calf  owes  its 
power  of  coagulating  milk,  which  pro- 
cess is  thus  as  it  were  the  commence- 
ment of  digestion.    Pepsin  alone  is  in- 
capable of  forming  chyme ;  a  free  acid 
I  must  likewise  be  present;  butj)hysio- 
'  legists  are  not  yet  agreed  as  to  the  na- 
Ij  ture  of  the  acid  of  the  stomach.  By 
i\  many  it  is  considered  to  be  muriatic 
I  acid,  by  some  acetic  acid,  and  by  others 
j  lactic  acid;  and  reasons  of  considerable 
1  weight  may  be  adduced  in  support  of 
j  each  opinion,  for  all  those  acids  act 
i  equally  well  in  experiments  on  artifi- 
j  cial  digestion.   Muriatic  acid  may  un- 
I    doubtedly  be  obtained  from  the  gastric 
,  juice  by  distillation;  but  Valentin,  one 
of  the  most  able  physiologists  of  the 
age,  is  inclined  to  regard  it  as  the  re- 
sult of  decomposition  at  a  high  tem- 
perature, or  of  altered  chemical  affini- 
ty from  concentration  ;  and  thinks  it 
unlikely  that  Nature,  who  generally 
works  with  the  mildest  materials,  would 
call  in  the  assistance  of  an  uncombined 
powerful  mineral  acid.    He  is  in  fa- 
vour of  lactic  acid ;  which  view  re- 
ceives considerable  support  from  the 
expei-iments  of  Dr  Francis  Smith,  al- 
luded to  in  page  44,  and  is  further 
strengthened  by  the  discovery,  by  Lie- 
big,  of  large  quantities  of  free  lactic 
acid  in  the  juices  of  the  body.  But 
i  without  farther  discussing  this  ques- 
tion, I  may  here  remind  the  reader  of 
the  well-known  solvent  power  of  acetic 
acid  ;  the  action  of  which  explains, 
in  some  measure,  the  general  use  of 
vinegar  along  with  salads,  cucumbers, 
oysters,  salmon,  and  other  substances 
-of  difficult  digestion,  and  shews  that 
Its  utdity  is  not  imaginary,  but  is  con- 
firmed by  the  analogy  of  Nature's  own 
acts. 

Various  theories  have  been  invented 
tooxplain  the  phenomenaof  digestion. 
Hippocrates  regarded  it  as  a  kind  of 
concoction  or  stewing,  and  many  of  his 
followers  believed  it  to  be  eflfected  in 
the  stomach  by  the  agency  of  beat 
alone,  much  in  the  same  way  as  food 
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is  cooked  over  a  fire.  It  is  quite  as- 
certained that  heat  favours  the  pro- 
cess, but  it  would  be  pure  absurdity  to 
maintain  that  that  agent  alone  will  ac- 
complish digestion. 

Others  of  the  older  physiologists 
contend  that  chymification  results  from 
simple  fermentat9hi  of  the  alimentary 
mass,  and  refer  to  the  gas  disengaged 
during  difficult  digestion,  as  a  proof 
that  the  process  of  fermentation  goes 
on.  But  it  is  now  demonstrated,  that 
the  tendency  of  healthy  digestion  is 
rather  to  arrest  than  to  induce  fer- 
mentation, and  that  the  latter  takes 
place  only  when  disease  exists,  or  when 
more  food  has  been  swallowed  than  the 
quantity  of  gastric  juice  secreted  by 
the  stomach  is  able  to  dissolve.  More- 
over, the  products  of  digestion  and 
fermentation  are  so  extremely  differ- 
ent, that  it  is  impossible  to  believe 
them  to  originate  from  the  same  che- 
mical action. 

The  next  theory  which  prevailed, 
considered  digestion  to  be  the  result 
of  the  putrefactive  process.  The  single 
fact  that  the  gastric  juice  not  only  ar- 
rests putrefaction,  but  even  restores  to 
sweetness  meat  in  which  that  process 
is  begun,  is  sufficient  to  deftionstrate 
the  wildness  of  such  a  supposition. 

Another  set  of  physiologists  ima- 
gined that  trituration  would  account 
best  for  all  the  changes  occurring  in 
the  food  during  digestion;  and,  con- 
sequently, regarded  the  chyme  as  a 
sort  of  emulsion  formed  by  the  inti- 
mate mixture  of  the  aliment  with  the 
juices  of  the  stomach,  just  as  an  emul- 
sion is  made  by  rubbing  down  almonds 
in  a  mortar.    The  advocates  of  this 
theory  referred  for  proofs  not  only  to 
the  contractile  motions  of  the  stomach, 
already  noticed,  but  to  the  muscular 
apparatus  for  trituration,  which  forms 
so  remarkable  a  feature  in  the  gizzard 
of  granivorous  birds.    But,  in  adopt- 
ing this  conclusion,  they  forgot  that,  in 
birds,  the  triturating  apparatus  does 
not  digest,  but  serves,  like  the  organs 
of  mastication  in  un  n  and  quadrupeds, 
merely  to  bruise  Uie  grain  on  wliich 
the  animal  lives.    The  truth  is,  that 
in  birds,  digestion  begins  only  after  the 
trituration  is  finished. 


DIFFEKENT  THEORIES  OF  DIGESTION. 
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The  most  recent  and  accurate  theory 
of  digestion  is  that  advocated  by  Va- 
lentin, and  most  other  modern  physio- 
logists, and  which  considers  it  to  con- 
sist essentially  in  a  solution  of  the  food 
in  the  gastric  juice;  which  solution  may 
be  said  to  be  at  first  purely  chemical, 
but  is  extended  by  the  changes  in- 
duced by  contact,  on  the  same  prin- 
ciple as  the  action  of  yeast  extends  to  a 
large  mass  of  dough.    Pepsin  is  thus 
supposed  to  act  lilce  diastase  ;*  but  a 
certain  quantity  of  it  can  effect  the  so- 
lution of  only  a  definite  quantity  of 
food.  This  theory  of  digestion  has  been 
objected  to  as  too  exclusive,  but  it  is, 
unquestionably,  supported  by  a  great- 
er number  of  facts  and  experiments 
than  any  other  ;  and  there  cannot  be 
a  doubt,  that,  by  the  combined  agency 
of  heat  and  gastric  juice  on  food  out 
of  the  body,  a  change  can  be  effected 
in  it  very  similiar  to,  if  not  identical 
with,  chymification.  At  the  same  time, 
when  we  consider  the  variety  of  sub- 
stances which  are  converted  into  chyme 
by  the  agency  of  the  same  fluid,  we 
shall  be  more  inclined  to  believe  di- 
gestion to  be  something  more  than  a 
mere  chemical  solution,  or,  at  least, 
such  a  solution  as  art  can  imitate  by 
chemical  means.  Accordingly,  the  vital 
principle  has,  by  many,  been  supposed 
to  exercise  a  predominant  influence  in 
the  production  of  the  results.    All  the 
direct  evidence,  however,  tends  to  ne- 
gative this  latter  supposition  ;  for,  in 
proportion  as  our  knowledge  extends, 
the  recognised  sphere  of  operation  of 
the  vital  principle,  as  an  abstract 
power,  becomes  more  and  more  limit- 
ed, and  that  of  the  physical  laws  of  na- 
ture more  and  more  extended.  From 
a  careful  review  of  the  phenomena,  the 
legitimate  inference  seems  to  be,  that 
the  muscular  motions  and  organic  nu- 
trition of  the  stomach,  and  the  secretion 
of  the  gastric  juice,  are  directly  under 
the  influence  of  the  vital  principle,  but 
that  with  the  production  of  these  phe- 
nomena that  influence  wholly  ceases, 
in  BO  far  that  the  gastric  juice,  once 
secreted  and  mixed  with  the  food,  con- 
tinues to  act  after  life  is  extinguished 
exactly  as  it  did  before,  and  with  simi- 
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lar  results.    This  could  not  happen  if 
any  strictly  vital  force  were  essential 
to  its  action  as  a  solvent  of  the  food. 
But,  in  order  to  form  a  correct  idea  of 
the  process  of  digestion,  we  must,  as 
already  stated,  look  upon  it  as  a  com- 
plicated process  which  varies  with  the 
natureof  the  food.  The  nearer  the  food 
approaches  in  constitution  to  the  blood, 
the  more  simple  does  digestion  be- 
come ;  and  little  else  is  wanted  than 
mere  solution  and  absorption  to  con 
vert  a  meal  of  flesh  or  albumen  into 
blood.    But  the  process  becomes  more 
complicated  when  a  meal  of  potatoes  or 
bread  is  to  be  digested ;  and  the  chyme 
which  results  from  a  meal  of  this  kind, 
is  very  different  in  composition  from 
that  which  is  derived  from  a  meal  of 
flesh. 


To  enable  the  reader  to  form  his  own 
opinion  of  the  nature  of  the  changes 
which  occur  during  digestion,  it  will 
be  useful  to  take  a  brief  survey  of  the 
results  of  numerous  experiments  per- 
formed by  Spallanzani,  Stevens,  Beau- 
mont, and  others,  on  the  action  of  the 
gastric  juice  on  food  out  of  the  body, 
when,  of  course,  aU  the  phenomena 
were  visible. 

Various  methods  have  been  employ- 
ed for  procuring  gastric  juice  in  a 
state  of  purity  for  experimental  pur- 
poses.   Pieces  of  dry  sponge,  inclosed 
in  a  small,  hollow,  perforated  ball,  with 
a  string  attached  to  it,  have  been  swal- 
lowed  both  by  man  and  by  inferior 
animals,  and  afterwards  withdrawn  to 
have  the  juice  expressed  from  them. 
In  some  instances  the  stomachs  of  cri- 
minals and  animals  killed  after  fast- 
ing have  been  opened,  and  the  secre- 
tion collected.    At  other  times  the 
iuice  has  been  procured  by  voluntary 
or  artificial  vomiting.    Of  these  three 
methods,  the  first  is  unquestionably  the 
best;  because,  although  no  gastric  juice 
previously  exists,  the  contact  of  the  ball 
cenerally  succeeds  in  exciting  the  se- 
cretion  of  a  quantity  sufficient  to  mois- 
ten the  sponge.   In  the  second  mode  of 
proceeding,  any  portion  of  juice  secret- 
ed in  consequence  of  a  stimu  us  applied 
aftcv  death,  must  necessarily  be  very 
smaU,  and  be  rendered  impure  by  the 


EXPERIMENTS  "WITH  THE  GASTEIC  JUICE.  51 


^     large  admixture  of  mucus  which  the 
I     stomach  will  contain  ;  while,  by  the 
i     third  method,  as  the  gastric  juice  does 
not  exist  ready-made  in  the  stomach, 
ither  mucus  alone  will  be  procured, 
or  the  required  fluid  will  be  expelled, 
mixed  with  the  food  or  substance  which 
previously  elicited  its  secretion. 
The  facilities  presented  by  the  case 
ij  of  St  Martin  gave  Dr  Beaumont  great 
I !  I  advantages  over  other  experimenters 
in  procuring  gastric  juice  in  a  state 
of  purity  almost  at  will,  and,  conse- 
quently, in  ascertaining  its  properties 
and  mode  of  action  both  in  and  out  of 
j    the  stomach.    Prom  his  work,  there- 
I    fore,  the  following  statements  are 
I    chiefly  taken. 

To  ascertain  the  nature  of  the  sol- 
vent action  ascribed  to  the  gastric 
i    juice,  Dr  Beaumont  withdrew  from  St 
Martin's  stomach  about  one  ounce  of  it, 
obtained  after  a  seventeen  hours'  fast, 
by  introducing  first  a  thermometer  to 
I    induce  the  secretion,  and  then  a  gum- 
i    elastic  tube  to  carry  the  fluid  off.  Into 
this  quantity,  placed  in  a  vial,  he  intro- 
I    duced  a  piece  of  boiled  recently-salted 
beef,  weighing  three  drachms.  He  then 
;    corked  the  vial  tightly,  and  immersed 
it  in  water  raised  to  the  temperature 
of  100°,  which  he  had  previously  as- 
'  certained  to  be  the  heat  of  the  stomach 
when  the  secretion  was  going  on.  In 
forty  minutes,  digestion  had  distinctly 
commenced  on  the  surface  of  the  beef. 
In  fifty  minutes,  the  fluid  became  quite 
opaque  and  cloudy,  and  the  texture  of 
:  the  beef  began  to  loosen  and  separate. 
:  In  sixty  minutes,  chyme  began  to  be 
formed.    In  one  hour  and  a  half,  the 
muscular  fibres  hung  loose  and  uncon- 
nected, and  floated  about  in  shreds. 
In  three  hours,  they  had  diminished 
about  one-half.    In  five  hours,  only  a 
few  remained  undissolved.    In  seven 
hours,  the  muscular  texture  was  no 
;  longer  apparent;  and  in  nine  hours  the 
solution  was  completed.    In  all  re- 
^  spects  these  results  agree  with  those 
obtained  by  Spallanzani  many  years 

_  To  compare  the  progress  of  digestion 
m  the  natural  way  with  the  above 
changes,  Dr  Beaumont,  at  the  time  of 
commencing  the  experiment  just  de- 


scribed, suspended  a  piece  of  the  same 
beef,  of  equal  weight  and  size,  within 
the  stomach  by  means  of  a  string.  At 
the  end  of  the  first  half  hoar  it  present- 
ed the  same  appearances  as  the  piece 
in  the  vial ;  but  when  Dr  Beaumont 
drew  out  the  string  at  the  end  of  an 
hour  and  a  half,  the  beef  had  been  com- 
pletely digested  and  had  disappeared, 
making  a  difference  of  result  in  point 
of  time,  between  natural  and  artificial 
digestion,  of  nearly  seven  hours.  In 
both  experiments  the  solution  began 
on  the  surface,  where,  of  course,  the 
contact  of  the  gastric  juice  was  most 
direct;  and  agitation  accelerated  its 
progress  by  removing  the  external 
coating  of  chyme  as  fast  as  it  was 
formed.    When  the  experiment  was 
repeated  with  chicken  instead  of  beef, 
the  solution  was  slower,  from  the 
greater  compactness  of  the  chicken  not 
allowing  the  gastric  fluid  to  penetrate 
its  substance  so  readily.  Had  the  beef 
and  chicken  been  masticated  before 
being  subjected  to  experiment,  the  dif- 
ference between  them  in  the  rapidity 
of  digestion  would  probably  have  been 
less. 

To  discover  still  more  accurately 
the  difference  between  natural  and  ar- 
tificial digestion  (the  one  in  and  the 
other  out  of  the  stomach),  Dr  Beau- 
mont put  twelve  drachms  of  boiled  re- 
cently-salted beef  into  a  vial,  with 
twelve  drachms  of  fresh  gastric  juice 
obtained  through  the  opening  of  the 
stomach  after  a  fast  of  eighteen  hours;  ' 
and  then  placed  the  vial  in  a  basin  of 
water  on  a  sand-bath,  where  he  kept  ' 
it  at  the  heat  of  100°  Fahr.,  and  con- 
tinued to  agitate  it  gently.  Digestion 
soon  commenced,  and  went  on  uni- 
formly for  about  six  hours,  when  it 
ceased.  One-half  of  the  meat  was  then 
dissolved,  and  the  texture  of  the  re- 
mainder was  loosened  and  tender  

resembling  the  same  kind  of  aliment 
when  ejected  from  the  stomach  partly 
digested,  some  hours  after  a  meal,  as 
frequently  seen  in  cases  of  indigestion. 
On  weighing  the  undissolved  portion 
which  remained  after  all  action  had 
ceased,  six  drachms  and  twelve  grains 
of  the  beef  were  found  to  have  been 
digested  by  twelve  drachms,  or  nearly 
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double  its  weight,  of  gastric  juice. 
These  results  afford  an  additional  con- 
■firmation  of  the  solvent  power  of  the 
gastric  juice  being  limited  in  amount ; 
so  that,  when  more  is  eaten  than  the 
stomach  can  secrete  juice  to  dissolve, 
indigestion  must  inevitably  follow. 

To  vary  the  experiment,  and  ascer- 
tain what  influence  would  be  exerted 
on  food  masticated,  swallowed,  and 
mixed  with  the  gastric  juice  in  the 
usual  way,  and  then  withdrawn  from 
the  stomach,  Dr  Beaumont  gave  St 
Martin  an  ordinary  dinner  of  boiled 
salted  beef,  bread,  potatoes,  and  tur- 
nips, with  a  gill  of  pure  water  for 
drink;  and  twenty  minutes  afterwards 
drew  off  through  the  opening  about  a 
gill  of  the  contents  of  the  stomach  into 
an  open-mouthed  vial.    In  this  short 
space  of  time  digestion  had  already 
commenced,  thus  negativing  the  vul- 
gar notion  that  an  hour  elapses  before 
it  begins.    The  vial  was  now  placed 
in  a  water-bath,  at  a  temperature  of 
100°,and  continued  therefor  five  hours. 
Examined  at  the  end  of  that  time,  the 
whole  contents  were  found  to  be  dis- 
solved.   On  then  extracting  an  equal 
quantity  of  chyme  from  the  stomach, 
and  comparing  it  with  the  solution  in 
the  vial,  little  difference  was  observ- 
able between  them,  except  that  the 
process  had  been  somewhat  more  rapid 
in  than  out  of  the  stomach.    But  this 
experiment  is  remarkable  in  another 
point  of  view,  as  shewing  that,  in  the 
short  space  of  twenty  minutes,  enough  of 
gastric  juice  had  been  secreted  for  the 
■entire  completion  of  digestion. 

With  a  view  to  verify  these  results, 
and  also  to  discover  the  comparative 
digestibility  of  different  kinds  of  ali- 
ment, Dr  Beaumont  gave  St  Martin 
for  dinner  eight  ounces  of  recenthi- 
.salted  lean  beef,  four  ounces  of  potatoes, 
some  bread,  and  four  ounces  of  boiled 
turnips.  After  fifteen  minutes  he  with- 
drew a  portion  of  the  contents  of  the 
stomach,  and  found  that  some  of  the 
meat  had  already  been  slightly  digest- 
ed. In  a  second  portion,  withdrawn 
at  the  end  of  forty-five  minutes,  frag- 
ments of  the  beef  and  bread  wore  per- 
ceptible, and  in  a  still  more  advanced 
state  of  digestion;  the  moat  was  in 


small  shreds,  soft  and  pulpy,  and  the 
fluid  containing  it  had  become  more 
opaque  and  gruel-like  in  appearance. 
When  two  hours  had  elapsed,  a  third 
quantity  was  taken  out,  at  which  time  1 
nearly  all  the  meat  had  become  chy-  | 
mificd  and  changed  into  a  reddish- 
brown  fluid ;  but  small  pieces  of  vege- 
table matter  now  presented  themselves  for 
the  first  time,  but  in  a  state  of  digestion 
so  much  less  advanced  than  the  meat, 
that  their  peculiar  structure  was  still 
distinctly  visible.  Some  of  the  second 
and  third  portions,  put  into  a  vial  and 
treated  in  the  usual  way,  advanced  to 
complete  digestion,  as  in  the  other  ex- 
periment, except  that  the  process  was 
slower,  and  that  a  few  vegetable  fibres 
remained  to  the  last  undissolved;  thus 
confirming  the  general  opinion  that 
vegetables  are  more  difiScult  of  diges- 
tion than  animal  substances. 

The  gastric  juice  being  thus  the  ac- 
tive agent  in  chymification,  it  follows, 
as  a  matter  of  course,  that  it  must  be 
brought  into  direct  contact  with  every 
particle  of  the  food  on  which  it  is  des- 
tined to  act,  otherwise  the  unmixed 
portion  will  remain  undigested.   This  1 
requisite  admixture  of  the  gastric  juice  | 
with  the  food  is  effected  by  the  mus-  ! 
cular   contractions  of  the  stomach, 
aided  by  the  previous  preparation  of  j 
the  morsel  during  mastication.  On 
placing  a  small  piece  of  meat  in  a  via,l, 
with  an  adequate  quantity  of  gastric 
juice  at  the  temperature  of  100°,  the  Ij 
solvent  action  immediately  began,  and 
in  a  short  time  the  meat  was  covered 
with  a  layer  of  chyme.    If  the  vial 
was  then  gently  shaken  so  as  to  re-  | 
move  the  dissolved  portion  and  expose 
a  new  surface  to  the  fluid,  the  solu- 
tion went  on  as  rapidly  as  before.  But 
if  the  vial  was  left  unmoved,  and  the 
layer  of  chyme  permitted  to  remain, 
the  access  of  the  gastric  juice  to  the 
surface  below  became  impeded,  and,  as 
a  consequence,  the  progress  of  the  solu- 
tion was  greatly  retarded.    For  pre- 
cisely the  same  reason,  meat  chopped 
into  small  pieces  was  much  sooner  dis- 
solved than  when  immersed  entire  in 
the  gastric  juice.   Similar  results  were 
obtained  when  the  experiment  was 
made  in  St  Martin's  stomach  instead  ot 
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a  vial.  "When,  for  instance,  two  ounces 
of  unmasticated  roasted  beef  were  in- 
troduced tiirough  the  external  aperture 
into  the  stomach,  and  held  by  a  string, 
1  only  one  half  of  it  was  digested  in  four 
i  hours,  evidently  from  the  want  of  mas- 
tication confining  the  action  of  the  gas- 
tric juice  to  the  surface  of  the  mass, 
and  from  the  string  preventing  the  dis- 
solved portion  from  being  rubbed  off 
by  the  muscular  contractions  of  the 
stomach. 

Here,  then,  we  perceive  a  direct  and 
important  purpose  fulfilled  by  the  mus- 
cular coat  of  the  stomach ;  but  indirect- 
ly it  is  also  useful  in  presenting  an  impe- 
diment to  the  too  rapid  or  excessive  disten- 
tion of  the  stomach.  Dr  Beaumont  ob- 
served, that,  in  the  natural  state  of  that 
organ,  a  regular  and  gentle  contraction 
of  its  whole  fibres  and  cavity  ensued 
on  the  introduction  of  each  individual 
I  morsel,  and  that  it  is  not  till  the  re- 
laxation subsequent  to  that  contraction 
has  taken  place,  that  another  is  will- 
ingly admitted.  In  like  manner,  when 
the  valve  in  St  Martin's  stomach  was 
depressed,  and  a  few  spoonfuls  of  soup 
were  introduced  at  the  orifice,  Dr 
Beaumont  observed  the  rugse  or  folds 
i  of  the  mucous  membrane  to  close 
genily  upon  it,  gradually  diffusing  it 
through  the  gastric  cavity,  and  com- 
pletely preventing  the  entrance  of  a 
second  quantity  till  this  diffusion  was 
effected — when  relaxation  again  took 
place,  and  admitted  of  a  farther  sup- 
ply. When  solid  food  was  introduced 
in  the  same  way,  either  in  large  pieces 
or  finely  divided,  the  same  gentle  con- 
traction and  grasping  motion  were  ex- 
cited, and  continued  from  fifty  to 
eighty  seconds,  so  as  to  prevent  more 
from  being  introduced  without  consi- 
derable force  till  the  contraction  was 
at  an  end.  When  St  Martin  was  so 
,  placed  as  to  admit  of  the  upper  orifice 
of  the  stomach  being  brought  into 
view,  and  was  then  made  to  swallow 
j'  a  morsel  of  food  in  the  natural  way,  a 
I  similar  contraction  of  the  stomach,  and 
.  closing  of  its  fibres  upon  the  bolus, 
'  was  invariably  observed  to  take  place; 
and  till  this  was  over,  a  second  morsel 
could  not  be  received  without  a  consi- 
derable effort.   This  arrangement  was 


more  than  suspected  by  other  physio- 
logists, but  it  remained  for  Dr  Beau- 
mont to  demonstrate  its  existence,  and 
its  use  as  an  impediment  to  the  too 
rapid  or  excessive  distention  of  the 
stomach  by  solid  food.  It  is  true  that, 
during  a  hurried  repast,  for  example, 
food  may  be  rapidly  introduced  into 
the  stomach  by  an  active  effort  of  the 
will;  but  it  is  precisely  in  such  cir- 
cumstances that  we  are  apt  to  eat  too 
much,  and  that  indigestion  follows  from 
no  time  being  allowed  for  the  secretion 
of  the  requisite  quantity  of  gastric 
juice,  and  its  proper  mixture  with  each 
portion  of  the  aliment.  And  according- 
ly, when,  either  from  haste  or  hunger, 
we  disregard  the  order  of  Nature,  and 
hurriedly  gulp  down  food  without  due 
mastication,  and  without  allowing  time 
for  the  regular  contraction  of  the  sto- 
mach, we  necessarily  expose  ourselves 
to  the  risk  both  of  overloading  it,  and 
of  ultimately  impairing  its  digestive 
power. 

The  muscular  fibres  of  the  stomach 
being  thus  acted  upon  by  their  appro- 
priate stimulus,  the  particles  of  the  food 
are  made  continually  to  change  their 
place ;  and  if  the  quantity  eaten  be 
not  too  great  in  proportion  to  the  gas- 
tric juice  which  the  stomach  can  sup- 
ply, chymification  goes  on  so  equally 
throughout,  that  if  the  contents  of  the 
stomach  be  withdrawn  in  from  thirty 
minutes  to  an  hour  after  a  moderate 
meal,  they  will  be  found  to  consist  of 
perfectly-formed  chyme  and  particles 
of  food,  intimately  mixed  and  blended, 
in  larger  or  smaller  proportions,  ac- 
cording to  the  vigorous  or  enfeebled 
state  of  the  digestive  organs,  and  the 
quality  of  the  aliment  itself.  So  effec- 
tually, indeed,  has  the  admixture  of 
food  and  solvent  juice  taken  place  in 
this  short  time,  that,  as  already  shewn, 
when  a  portion  of  the  contents  of  the 
stomach  is  removed  and  placed  in  an 
appropriate  vessel,  digestion  will  com- 
monly continue  in  it,  provided  it  be 
placed  in  a  proper  temperature,  and 
subjected  to  gentle  and  continued  agi- 
tation. 

The  impossibility  of  its  being  ade- 
quately acted  upon  by  the  muscular 
contractions  of  the  stomach,  is  one][of 
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the  reasons  why  fluid  and  highly  con- 
centrated nourishment,  when  exclu- 
sively used,  is  so  difficult  of  digestion ; 
and  why  a  certain  bulk  and  consist- 
ence given  to  whale-oil,  for  example, 
by  the  admixture  of  such  innutritions 
substances  as  vegetable  fibre,  bran,  or 
even  sawdust,  make  it  a  more  accep- 
table and  digestible  article  of  food  to 
the  inhabitants  of  the  northern  regions, 
than  when  it  is  consumed  in  its  pure 
state.  In  like  manner,  in  civilised  so- 
ciety, bread,  potatoes,  and  vegetables, 
are  useful,  not  less  by  giving  the  requi- 
site bulk  and  consistence  to  the  rest  of 
the  food,  than  by  the  nutriment  which 
they  contain.  Soups,  jellies,  arrow- 
root, and  similar  substances,  are,  for 
this  reason,  more  easily  digested  when 
eaten  along  with  bread  or  some  bulkier 
aliment,  than  when  taken  alone,  espe- 
cially if  used  for  some  time. 

The  motion  excited  in  the  stomach 
by  the  entrance  of  aliment,  is  at  first 
gentle  and  slight,  but  becomes  more 
rapid  and  energetic  as  digestion  pro- 
ceeds, and  then  serves  the  additional 
purpose  of  gradually  propelling  the 
chyme  through  the  pylorus  into  the 
intestine,  there  to  be  farther  prepared 
and  converted  into  chyle.    From  the 
peculiar  situation  of  the  stomach,  this 
necessary  churning  or  agitation  of  the 
food  is  greatly  assisted  by  the  play  of 
the  diaphragm  and  abdominal  muscles 
during  inspiration  and   expiration ; 
and  the  diminution  of  the  vivacity  and 
extent  of  the  respiratory  movements 
which  always  attends  despondency  and 
grief,  is  one  source  of  the  enfeebled  di- 
gestion which  notoriously  accompanies 
or  follows  depression  of  mind.  The 
same  cause  also  leads  necessarily  to  de- 
ficient nervous  stimulus  and  an  unfa- 
vourable condition  of  the  blood  itself, 
which  in  their  turn  weaken  digestion 
in  common  with  every  other  function ; 
but  the  muscular  or  mechanical  influ- 
ence is  that  which  at  present  chiefly 
concerns  us.  On  the  other  hand,  the  ac- 
tive and  energetic  respiration  attendant 
on  cheerfulness  and  buoyancy  of  spirits, 
adds  to  the  power  of  digestion,  both 
by  aiding  the  motions  of  the  stomach, 
and  by  imparting  to  it  a  more  richly 
constituted  blood.    If  to  these  causes 


be  added  the  increase  of  nervous  sti- 
mulus which  pleasing  emotions  occa- 
sion in  the  stomach  (as  in  the  muscles, 
and  organs  of  secretion  generally),  we 
shall  have  no  difficulty  in  perceiving 
why  digestion  goes  on  so  well  in  par- 
ties where  jocularity  and  mirth  abound. 
"  Laughter,"  says  Professor  Hufeland 
of  Berlin,  "  is  one  of  the  greatest  helps 
to  digestion  with  which  I  am  acquaint- 
ed ;  and  the  custom  prevalent  among 
our  forefathers,  of  exciting  it  at  table 
by  jesters  and  buffoons,  was  founded 
on  true  mediaal  principles.  In  a  word, 
endeavour  to  have  cheerful  and  merry 
companions  at  your  meals  ;  what  nou- 
rishment one  receives  amidst  mirth 
and  jollity  will  certainly  produce  good 
and  light  blood." 

Great,  however,  as  the  solvent  power 
of  the  gastric  juice  is,  it  requires  the 
aid  of  heat  to  enable  it  to  act  with  ef- 
fect on  any  kind  of  food.  To  test  this 
point,  Dr  Beaumont  took  out  two  ounces 
of  gastric  juice,  and  divided  it  into 
two  equal  portions,  in  separate  vials. 
He  added  to  each  an  equal  weight  of 
masticated  fresh  beef;  and  placed  the 
one  in  a  bath  at  the  temperature  of 
99°,  being  that  of  the  human  body, 
and  the  other  in  the  open  air  at  34°. 
As  a  contrast  to  these,  he  placed  be- 
side the  latter  a  third  vial,  containing 
the  same  weight  of  masticated  meat  in 
an  ounce  of  clear  water. 

In  two  hours  the  meat  in  the  warm 
vial  was  partially  digested;  while  that 
in  the  cold  gastric  juice  was  scarcely 
at  all  changed  ;  and  the  third  portion, 
in  the  cold  water,  seemed  only  a  little 
macerated.  In  six  hours  the  meat  in 
the  warm  vial  was  half  digested,  where- 
as that  in  the  two  others  had  under- 
gone no  farther  alteration.  The  gas- 
tric juice  in  the  first  vial  having  by 
this  time  dissolved  as  much  as  it  could 
of  the  beef,  four  drachms  more  were 
added  from  the  stomach,  and  the  vial 
was  replaced  in  the  bath.  Digestion, 
which  had  previously  ceased,  was  now 
resumed,  and  went  on  as  steadily  as  if 
it  had  not  been  interrupted. 

At  the  end  of  twenty-four  hours,  the 
three  portions  were  examined.  That 
contained  in  the  warm  juice  was  com- 
pletely dissolved,  and  presented  the 
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usual  appearances.  The  portions  con- 
tained in  the  cold  juice  and  in  the  cold 
water  very  much  resembled  each  other, 
and  exhibited  no  appearance  whatever 
of  chyme.  They  were  macerated  or 
softened,  but  not  digested.  These  ex- 
periments, and  others  of  a  similar  na- 
ture, shew  clearly  that  a  temperature 
equal  to  ordinary  blood-heat  is  requi- 
site for  chymification,  and  also  strik- 
ingly confirm  the  principle  that  healthy 
digestion  depends  greatly  on  our  not 
eating  more  than  the  due  proportion 
to  the  quantity  of  gastric  juice  which 
the  stomach  is  capable  of  secreting. 

To  make  sure  that  it  was  the  low  tem- 
perature alone  which  prevented  the 
occurrence  of  digestion  in  the  preced- 
ing experiment,  Dr  Beaumont  now 
placed,  on  a  water-bath  at  the  ordi- 
nary blood-heat,  the  vial  containing 
the  meat  which  had  been  exposed  with- 
out effect  for  twenty  hours  to  the  ac- 
tion of  the  cold  gastric  juice.  In  a  very 
short  time  "  digestion  commenced,  and 
advanced  regularly  as  in  the  other  par- 
cels." The  same  results  were  always 
obtained  from  a  repetition  of  these 
experiments,  so  that  they  may  be  held 
as  perfectly  conclusive  in  demonstrat- 
ing the  essentiality  of  heat  to  the  di- 
gestive process.  Common  observation, 
indeed,  establishes  this  truth,  Dr  Kit- 
chiner,  for  example,  after  stating  that 
"  a  certain  degree  of  heat  is  absolute- 
ly necessary  to  excite  and  support  a 
regular  process  of  digestion,"  remarks 
that,  "  when  the  circulation  is  languid 
and  the  food  difficult  of  solution  in 
aged  persons  and  invalids,  even  exter- 
nal heat  will  considerably  assist  con- 
coction, and  the  application  of  the  cale- 
facient  concave  (stomach  warmer)  will 
enable  the  digestive  organs  to  over- 
come refractory  materials,  and  convert 
them  into  laudable  chyle." 

Exposed,  then,  as  the  food  is  to  the 
action  of  all  the  agents  above  enume- 
rated, and  to  the  increased  nervous 
and  vascular  excitement  which  occurs 
during  digestion,  a  singular  change 
quickly  commences  in  it,  and  goes  on 
till  chymification  is  completed.  Soon 
after  being  swallowed,  the  contents  of 
the  stomach,  whatever  their  nature 
and  variety,  begin,  if  capable  of  gas. 


trie  digestion,  to  be  converted  into  a 
substance  of  a  soft,  greyish,  and  viscid 
appearance,  and  of  a  sweetish,  fade, 
and  slightly-acid  taste,  but  whicli  still 
preserves  some  of  the  qualities  of  the 
food,  and  is  called  chyme.  The  chyme 
always  forms  on  that  part  of  the  food 
with  which  the  gastric  juice  is  in  im- 
mediate contact ;  and,  in  proportion 
as  it  is  produced,  it  is  carried  gradual- 
ly onwards  by  the  gentle  motion  of  the 
stomach  towards  the  pylorus,  where, 
consequently,  it  always  exists  in  the 
greatest  quantity.  On  its  arrival  there, 
the  pylorus,  or  valve  between  the  sto- 
mach and  the  intestine  called  the  duo- 
denum,  opens  and  allows  the  chyme  to 
pass  into  the  bowel,  along  with  those 
parts  of  the  food  which  resist,  either 
partially  or  altogether,  the  action  of  the 
gastric  juice.  We  shall  afterwards 
see  reason  to  think  that  many  vegeta- 
ble substances  pass  the  pylorus  in  an 
early  stage  of  digestion,  having  been 
scarcely  attacked  by  the  gastric  juice  ; 
and  that  physiologists  have  erred  great- 
ly in  ascribing  their  disappearance 
from  the  stomach  to  their  quick  diges- 
tion. Indeed  it  seems  probable,  from 
the  researches  of  Bouchardat  and  San- 
dras,  that  the  chyme  which  passes  the 
pylorus  is  principally  that  part  wiich 
requires  to  be  submitted  to  the  action 
of  the  bile  and  pancreatic  juice  for  its 
further  digestion ;  and  that  the  albu- 
minous portion  of  the  chyme,  which 
is  capable  of  direct  assimilation,  is  ab- 
sorbed directly  by  the  vessels  of  the 
stomach. 

Chyme  was  long  supposed  to  be  of 
exactly  the  same  nature,  from  what- 
ever kind  of  food  it  was  formed.  Ma- 
gendie  has  dispelled  that  error,  and 
shewn  that  it  varies  even  in  colour,  con- 
sistence, and  appearance,  with  every 
change  of  diet.  This  result  may  be 
easily  verified  by  feeding  dogs  on  dif- 
ferent kinds  of  food,  and  inspecting 
the  stomach  immediately  after  they  are 
put  to  death.  On  several  occasions, 
Magendie  was  enabled  to  verify  it  also 
in^  man,  by  inspecting  the  bodies  of 
criminals  executed  soon  after  being 
fed. 

The  solvent  action  of  the  gastric 
juice  upon  alimentary  substances  being 
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thus  established,  the  question  natural- 
ly occurs,  Does  the  gastric  fluid  pro- 
duce exactly  the  same  changes  on  all 
kinds  of  food,  or  does  its  mode  of  ope- 
ration vary  according  to  their  differ- 
ent constitutions  and  properties  ?  To 
a  certain  extent  this  question  is  an- 
swered in  the  extracts  already  given 
from  the  work  of  Dr  Beaumont,  but  it 
has  been  still  more  satisfactorily  set- 
tled by  the  experiments  of  Blondlot. 
That  the  mode  of  action  of  the  gastric 
juice  is  not  identical  in  all  cases,  is 
shewn  by  its  palpably  different  effects 
on  meat  and  on  milk,  for  example ; 
for  while  it  gradually  reduces  meat 
and  other  solid  aliments  to  a  soft  and 
fluid  state,  its  first  efi'ect  on  milk  is  to 
coagulate  it  and  render  it  firm  and 
consistent.  Fifteen  minutes  after  St 
Martin  had  drunk  half  a  pint  of  milk, 
a  portion  of  it  taken  out  of  the  sto- 
mach by  Dr  Beaumont  presented  the 
appearance  of  afine,loosely-coagulated 
substance,  mixed  witli  a  semi-transpa- 
rent whey-coloured  fluid.  A  drachm 
of  warm  gastric  juice  poured  into  two 
drachms  of  milk,  at  a  temperature  of 
100',  produced  a  precisely  similar  ap- 
pearance in  twenty  minutes.  In  an- 
other experiment,  when  four  ounces  of 
bread  were  given  along  with  a  pint  of 
milk,  and  the  contents  were  examined 
at  the  end  of  thirty  minutes,  the  milk 
was  coagulated,  and  the  bread  reduced 
to  a  soft  pulp  floating  in  a  large  pro- 
portion of  fluid.  In  two  hours  the 
whole  was  digested. 

According  to  Dr  Beaumont,  coagu- 
lation is  also  the  first  effect  produced  on 
albumen  or  the  white  of  egg  in  the  raw 
state;  but  Blondlot  disputes  the  ac- 
curacy of  this  observation,  and  affirms 
that,  in  the  course  of  many  experi- 
ments on  dogs,  he  never  saw  even  an 
approach  to  coagulation  take  place. 
On  the  contrary,  the  albumen  in  every 
instance  passed  through  the  stomach 
unaltered,  and  was  found  in  the  intes- 
tine in  its  fluid  state.  As  Blondlot's 
experiments  were  numerous  and  care- 
fully conducted,  and  Dr  Beaumont 
epeaks  of  only  one  observation,  I  am 
inclined  to  concur  with  Blondlot  in 
Lelieving  that  Dr  Beaumont  had  been 
deceived  by  some  accidental  appear- 


ance resembling  the  commencement  of 
coagulation,  and  that  in  reality  no  such 
change  occurred.  Whether  it  did  or 
not,  however,  it  equally  shews  that  the 
gastric  juice  does  not  act  in  the  same 
way  on  all  alimentary  substances ; 
which  is  the  only  jJoint  at  present  un- 
der discussion. 

In  the  case  of  liquid  food,  again, 
another  variety  of  action  is  observed. 
AVhen  soup,  for  example,  is  taken 
either  alone  or  in  large  proportion, 
the  more  fluid  part  is  speedily  ab- 
sorbed, and  the  remaining  nutritious 
portion  is  then  better  fitted  for  being 
acted  on  by  the  gastric  juice  and  mus- 
cular power  of  the  stomach  ;  but  in  im- 
paired digestion,  the  requisite  absorp- 
tion of  the  fluid  part  does  not  go  on  so 
rapidly.  Fifty  minutes  after  St  Martin, 
had  dined  on  vegetable  soup,  beef,  and. 
bread,  Dr  Beaumont  found  the  sto- 
mach to  contain  a  pulpy  mass,  like  { 
thick  gruel  in  consistence,  and  of  a  | 
semi-gelatinous  aspect.  The  fluid  jjor-  ' 
tion  had  been  absorbed  to  such  an 
extent,  that  the  remainder  was  even-  I 
thicker  than  is  usual  after  eating  more  j 
solid  food.    From  many  similar  obser-   I  j 
vations,  Dr  Beaumont  infers  it  to  he.  j 
a  general  law,  that  soups  and  liquids  i 
cannot  be  digested  till  they  are  formed  1 
into  a  thicker  mass  by  the  absorption  j 
of  their  watery  part — as  till  then  they 
are  too  liquid  to  be  easily  acted  on  by  ' 
the  stomach.    Hence  their  unfitness  ; 
for  dyspeptic  invalids,  and  the  impro- 
priety of  large  draughts  of  tea  or  coffee 
at  breakfast  in  such  cases.  The  gastric 
juice  is  thus  rendered  toodiluteand  un- 
fit to  promote  the  healthy  digestion  of 
albuminous  bodies,  while  farinaceous 
substances  easily  pass  into  acetous  fer- 
mentation.   In  robust  health,  the  sto- 
mach readily  absorbs  the  superabun- 
dant fluid  ;  but  in  many  states  of  the 
system  the  blood  is  already  overloaded 
with  water,  and  absorption  takes  place 
very  slowly.*    During  recovery  from 
illnesses,  chicken-tea,  beef-tea,  and 
soups  are  often  useful,  because  the  sys- 
tem then  requires  the  liquid  to  make 
up  its  lost  blood.    They  ought  always,  , 
however,  to  be  made  very  weak  at  > 
first,  and  to  be  given  in  small  quanti- 
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ties.  If  these  rules  be  observed,  they 
are  readily  absorbed,  and  the  animal 
extract  which  they  contain  passes  di- 
rectly into  the  blood,  affording  imme- 
diate nourishment.  But  if,  on  the  con- 
trary, they  are  too  concentrated,  and 
contain  in  solution  a  larger  amount 
of  animal  matter  than  exists  in  the 
serum  of  the  blood,  absorption  proceeds 
slowly,  and  the  stomach  is  readily  op- 
pressed. We  shall  afterwards  see  that 
fat  and  oils  resist  the  action  of  the  gas- 
tric juice.  Hence  the  necessity  of 
freeing  the  soups  of  invalids  from 
every  vestige  of  fat ;  for  otherwise  it 
lies  upon  the  stomach  for  hours,  giv- 
ing rise  to  great  discomfort,  and  some- 
times even  becoming  rancid. 

Unfortunately,  Dr  Beaumont  made 
but  few  experiments  on  the  action  of 
gastric  juice  upon  vegetables  ;  and,  in 
the  few  recorded,  he  usually  contents 
himself  with  noting  the  length  of  time 
required  for  their  solution,  which  ge- 
nerally proved  considerably  longer 
than  for  animal  substances.  In  one 
experiment,  however,  he  states  that, 
an  hour  after  giving  St  Martin  nine 
ounces  of  raw,  ripe,  sour  apples,  the 
stomach  was  full  of  fluid  and  pulp, 
"  quite  acrid,  and  irritating  the  edges 
of  the  aperture,  as  is  aliuays  the  case 
when  he  eats  acescent  fruits  or  vegeta- 
Vles."  In  an  hour  and  a  half  the  con- 
tents were  still  more  sharp  and  acrid, 
and  the  pulp  of  the  apple  was  visible. 
At  the  end  of  two  hours  the  stomach 
was  empty,  but  the  mucous  membrane 
exhibited  an  irritated  appearance. 
With  farinaceous  vegetables,  however, 
the  results  were  different.  Thus,  when 
a  pint  of  thick,  rich,  boiled  sago,  svreet- 
ened  with  sugar,  was  given,  the  whole 
was  digested  in  less  than  two  hours, 
and  there  was  neither  acrimony  of  the 
gastric  contents,  nor  smarting  of  the 
edges  of  the  wound  ;  on  the  contrary, 
the  food  seemed  peculiarly  grateful  to 
the  stomach,  and  rendered  the  mucous 
membrane  soft,  uniform,  and  healthy. 
The  same  results  followed  a  repetition 
of  the  experiment,  and  also  the  taking 
of  a  pint  of  soft  custard.  In  some  states 
of  the  stomach,  however,  even  farina- 
ceous food  becomes  acrid  and  irritat- 
ing, although  rarely  in  the  same  degree 


67 


as  the  other  forms  of  vegetable  ali- 
ment. 

Before  leaving  this  part  of  the  sub- 
ject, it  may  be  proper  to  mention 
shortly  the  general  conclusions  arrived 
at  by  Blondlot  regarding  the  action 
exerted  by  the  gastric  secretion  on 
different  kinds  of  food.  From  a  series 
of  carefully-conducted  experiments, 
he  was  led  to  infer,  1st,  That  on  that 
class  of  aliments  which  includes  mu- 
cus, resins,  fecula,  and  the  ligneous 
fibre  of  vegetables,  the  gastric  juice 
produces  exactly  the  same  effects  as 
would  arise  from  the  combined  influ- 
ence of  heat,  moisture,  and  minute  di- 
vision of  parts  :  2dly,  That  on  liquid 
albumen,  sugar,  gum,  starch,  pectine, 
and  such  other  principles  as  are  solu- 
ble in  water,  it  acts  precisely  as  water 
itself  would  do,  and  dissolves  them, 
without  altering  their  nature  :  And, 
^clly.  That  on  the  class  of  aliments 
which  includes  fibrine,  coagulated  al- 
bumen, caseine,  gelatine,  and  some 
parts  of  succulent  vegetables,  it  exer- 
cises no  solvent  power  properly  sa 
called,  but  merely  destroys,  to  such  a. 
degree,  the  power  of  cohesion  which 
unites  their  component  atoms,  that,^ 
on  the  slightest  agitation,  they  become 
diffused  through  the  fluid  in  the  form 
of  molecules  of  the  smallest  size,  but 
without  undergoing  farther  change. 
On  some  of  the  alimentary  principles 
belonging  to  this  class,  acidulated  wa- 
ter was  observed  by  Blondlot  to  pro- 
duce precisely  the  same  effects;  but,  ia 
the  case  of  the  animal  principles  above 
mentioned,  and  a  few  others,  the  mode 
of  action  could  not  be  accurately  imi- 
tated by  any  known  chemical  agent^ 
and  was,  consequently,  held  by  Blond- 
lot to  be  of  a  special  kind,  and  charac- 
teristic of  the  gastric  juice  alone.  It  is 
worthy  of  remark,  also,  that  this  spe- 
cial action  is  limited  to  jirecisely  that 
class  of  alimentary  substances  which 
are  most  rich  in  nutriment,  and  which 
are  also  sXlisomeric  ,•  that  is  to  say,  which, 
however  different  they  may  be  in  their 
appearance  and  properties,  are  all  com- 
pounds of  thesame elements  in  the  same 
proportions — and  of  these  nitrogen  is 
the  most  important.  They  form  the  pro- 
tein compoundsmentipnedabovejp.  14. 
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This  peculiarity  of  action,  as  distinct 
from  mere  solution,  is  very  well  exem- 
plified in  gelatine.  When  gelatine  is 
suhmitted  to  the  action  of  the  gastric 
iuice,  its  constituent  particles  not  only 
hecome  completely  diffused  through  it, 
but  lose  their  cohesive  power  so  en- 
tirely, that,  on  cooling,  the  gelatine  re- 
mains perfectly  fluid,  and  can  no  longer 
form  a  jelly,  which  it  always  does  on 
cooling  after  being  merely  dissolved. 
No  other  change  of  composition,  how- 
ever, can  be  detected  in  it. 

To  shew  the  distinction  which  really 
exists  between  the  mode  of  action  of 
the  gastric  juice  and  that  of  acidula- 
ted water  on  the  alimentary  substances 
in  question,  Blondlot  took  two  pieces  of 
boiled  meat  of  the  same  size  and  form, 
and  put  the  one  into  a  vial  with  gastric 
juice,  and  the  other  into  a  vial  of  aci- 
dulated water,  as  the  solvent  which 
most  nearly  resembles  it.  To  supply 
the  requisite  heat,  he  then  placed  both 
of  them  for  twelve  hours  in  a  bath  at 
the  temperature  of  99°,  carefully  avoid- 
ing the  slightest  agitation  of  their  con- 
tents. At  the  end  of  that  time  the  most 
experienced  eye  could  not,  he  says,  de- 
tect any  difference  whatever  between 
the  two  pieces  of  meat,  or  the  two  por- 
tions of  liquid ;  but  the  moment  the 
contents  were  stirred  with  a  glass  rod, 
the  meat  in  the  gastric  juice  crumbled 
down  ibto  a  kind  of  pulpy  matter  of 
uniform  consistence,  and  formed  of 
molecules  so  minute  that,  even  with  the 
aid  of  the  microscope,  no  trace  of  or- 
ganization could  be  detected  in  them. 
The  meat  in  the  acidulated  water,  on 
the  other  hand,  preserved  its  firmness 
and  organic  structure,  and  was  only 
somewhat  softened.* 

Another  striking  and  unexpected 
proof  of  the  gastric  juice  being  a  fluid 
strictly  eui  generis,  is  the  singular  ef- 
fect of  a  sliglit  rise  of  temperature  in 
wholly  destroying  its  activity.  Tor  the 
demonstration  of  this  fact  also  we  are 
indebted  to  Blondlot,  and  it  is  one  of 
the  most  remarkable  which  he  has  eli- 
cited. He  states,  that  he  satisfied  him- 
self by  numerous  experiments,  that  the 
mere  elevation  of  temperature  from  99° 
to  115°  or  120°  is  sufficient  to  destroy 
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wholly  and  irrevocably  its  digestive 
power,  although,  on  the  most  careful 
examination,  no  change  whatever  in  its 
appearance  or  chemical  constitution 
can  be  detected,  and  the  ablest  chemist 
cannot  distinguish  a  portion  of  gas- 
tric juice  so  changed,  from  one  taken 
fresh  from  the  stomach!  (P.  358.)  This 
result  seems  the  more  extraordinary, 
when  it  is  recollected  that  the  same 
fluid  may  be  not  only  cooled,  but  ac- 
tually frozen,  and  again  thawed,  with- 
out impairment  of  its  active  properties, 
provided  its  natural  heat  be  restored 
very  gradually. 

Gastric  juice  which  has  been  heated 
to  120°,  and  has  thus  lost  its  activity, 
nevertheless  retains  all  its  acid  proper- 
ties. This  fact  shews  clearly  that  chy- 
mification  must  be  something  more 
than  a  mere  solution  of  the  food  in 
acidulated  water,  as  some  physiologists 
contend. 

A  liquor  possessing  all  the  proper- 
ties of  the  gastric  juice,  may  be  pre- 
pared by  infusing  a  portion  of  the 
mucous  coat  of  the  stomach  in  water, 
and  adding  a  few  drops  of  muriatic 
or  acetic  acid.    The  animal  principle 
which,  as  mentioned  on  page  48,  has 
received  the  name  of  pepsin,  resides 
in  the  mucous  membrane,  probably 
in  its  minute  follicles,  from  which  no 
washing  can  remove  it.    When  a  por- 
tion of  gastric  mucous  membrane  is  in- 
fused in  water,  and  some  small  pieces 
of  meat  are  introduced,  no  solution 
takes  place  till  a  little  acid  be  added. 
The  changes  which  then  ensue  are  pre- 
cisely similar  to  those  produced  by  the 
gastric  juice  itself.   The  proper  quan- 
tity of  acid  is  from  three  to  six  grains 
to  two  drachms  of  liquor :  a  smaller 
quantity  of  acid  is  not  sufficient  to  ac- 
complish digestion,  and  a  larger  quan- 
tity weakens  or  altogether  destroys  the 
digestive  power.   This  observation  by 
Schwann,  explains  how  excess  of  acid 
in  the  stomach  is  prejudicial  to  diges- 
tion.   The  gastric  solution  is,  in  so 
far,  to  be  compared  with  the  pheno- 
mena of  fermentation,  that  a  very 
minute  quantity  of  the  digestive  prin- 
ciplesufficesto  produce  solution.  Thus, 
Schwann  found  that  4-8  grains  of  di- 
gestive liquor,  containing  only  O'll 
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grain  of  dry  digestive  principle,  was 
sufficient  to  cause  the  solution  of  60 
grains  of  coagulated  white  of  egg, 
equal  to  about  10  grains  of  dry  albu- 
men.* Pepsin,  therefore,  is  an  animal 
diastase,  a  minute  portion  of  which  is 
sufficient  to  enable  protein  compounds 
to  assume  a  different  shape.  In  doing 
so,  however,  they  undergo  no  decom- 
position, but  merely  a  metamorphosis, 
retaining  the  same  chemical  elements. 
The  changes  which  the  artificial  diges- 
tive liquor  produces  on  starch,  pota- 
toes, sugar,  fat,  and  other  non-nitroge- 
nous articles  of  diet,  apparently  are 
not  owing  to  any  specific  action  of  the 
liquor,  but  are  the  results  of  ordinary 
chemical  laws ;  so  that  the  experiments 
with  this  artificial  liquor  give  support 
to  the  opinion,  that  the  action  of  the 
gastric  juice  as  a  digestive  solvent  is 
limited  to  the  protein  compounds.  The 
digestive  liquor  may  also  be  prepared 
from  the  mucous  membrane  of  the 
small  and  large  intestines ;  but  when 
obtained  from  the  large  intestines,  its 
solvent  powers  are  much  weaker  than 
when  procured  from  the  small  intes- 
tines or  stomach.  This  fact,  however, 
points  to  the  inference,  that  the  pro- 
tein compounds  may  undergo  diges- 
tion, to  a  certain  extent,  throughout 
the  whole  course  of  the  alimentary 
canal. 

Before  concluding  his  inquiry,  Dr 
Beaumont  made  many  observations 
with  a  view  to  ascertain  whether  any 
increase  of  temperature  occurs  during 
digestion.  By  introducing  a  thermo- 
meter with  a  long  stem  into  St  Mar- 
tin's stomach,  both  before  and  .  during 
chymification,  he  succeeded  in  obtain- 
ing very  accurate  information  on  this 
point.  In  two  or  three  of  the  experi- 
ments the  heat  of  the  stomach  seemed 
to  be  increased  after  taking  food,  but 
in  by  far  the  greater  number  the  tem- 
perature remained  the  same.  It  ap- 
pears, however,  that  the  variations  of 
the  weather  produce  a  sensible  effect 
— a  dry  air  increasing,  and  a  moist  air 
diminishing  the  heat  of  the  stomach. 
The  ordinary  temperature  may  be  es- 
timated at  100°  Fahr.,  and  in  several 
instances  it  was  higher  at  the  pyloric 

*  MUllert  Physiolopy,  French  edit.,  vol.  i.,  p.  45I. 


than  at  the  cardiac  end.  On  one 
cloudy,  damp,  and  rainy  day,  the  ther- 
mometer rose  only  to  94°,  and  on  an- 
other to  96°  ;  whereas  next  day,  when 
the  weather  was  clear  and  dry,  it  rose 
to  99°,  and  on  that  following,  when 
the  weather  was  both  clear  and  cold, 
to  100°.  On  several  occasions  it  rose 
as  high  as  102°,  and  once  to  103°;  but 
these  were  after  exercise,  which  was 
always  observed  to  cause  an  increase 
of  two  or  three  degrees.  We  have  al- 
ready seen  that  artificial  digestion  is 
entirely  arrested  by  cold,  and  is  re- 
sumed on  raising  the  iemperature  to 
the  ordinary  tlood-heat. 

Such,  then,  are  the  phenomena  and 
conditions  of  healthy  digestion,  on 
which  I  have  dwelt  perhaps  at  greater 
length  than  was  strictly  required  in  a 
work  written  expressly  for  popular 
and  practical  purposes.  My  objects  in 
venturing  upon  such  detail,  even  at 
the  risk  of  being  considered  tedious, 
were  chiefly  to  shew  the  reader,  as  far 
as  lay  in  my  power,  a  foundation  in 
nature  and  reason  for  the  dietetic  prin- 
ciples which  will  shortly  be  submitted 
to  his  consideration;  but  partly- also 
to  gratify  the  natural  and  rational  cu- 
riosity which  every  enlightened  mind 
must  feel  to  become  better  acquainted 
with  the  wonderful  operations  of  the 
animal  economy,  and  to  trace,  in  the 
unity  and  harmony  of  design  which 
are  apparent  in  even  their  minutest 
arrangements,  the  most  unequivocal 
evidences  of  the  omniscient  foresight 
and  beneficence  of  God. 

Without  considerable  details,  and 
some  repetition,  neither  of  these  ob- 
jects could  have  been  fully  accom- 
plished ;  because,  to  most  unscientific 
readers,  the  subject  is  so  new,  that  a 
bare  outline  of  the  leading  facts  re- 
garding the  nature  and  laws  of  diges- 
tion would  have  been  either  wholly 
unintelligible,  or  of  too  little  interest 
to  lay  hold  on  the  attention.  For  the 
same  reason  it  may  be  useful  to  subjoin 
here  a  brief  summary  of  the  principal 
inferences  deduced  by  Ul-  Beaumont 
from  his  numerous  experiments  and 
investigations.  In  doing  so  I  shall  at- 
tempt to  arrange  the  results  in  their 
natural  order ;  for  in  the  original 
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■work  they  are  given  without  reference 
either  to  time  or  to  the  relation  be- 
tween cause  and  effect. 

INFERENCES  FROM  DR  BEAUMONT'S  EXPE- 
RIMENTS AND  OBSERVATIONS.* 

1.  That  hunger  is  t?ie  effect  of  disten- 
tion of  the  vessels  that  secrete  the 
gastric  juice.  (This  inference  is 
a  mere  hypothesis,  which  cannot 
by  any  means  be  received  as 
proved. — J.  C.) 

2.  That  the  processes  of  mastication, 
insalivation,  and  deglutition,  in  an 
abstract  point  of  view,  do  not  in 
any  way  affect  the  digestion  of 
the  food  ;  or,  in  other  words,  when 
food  is  introduced  directly  into 
the  stomach  in  a  finely-divided 
state,  without  these  previous  steps, 
it  is  as  readily  and  as  perfectly 
digested  as  when  they  have  been 
taken.  (This  inference  is  too 
sweeping,  and  ought  to  be  con- 
fined to  animal  food. — J.  C.) 

3.  That  saliva  does  not  possess  the 
properties  of  an  alimentary  sol- 
vent. (Saliva,  as  already  observed, 
appears  to  take  a  positive  part  in 
the  digestion  of  farinaceous  food, 
by  assisting  in  its  conversion  into 
dextrine  and  sugar.  If  bread  be 
incorporated  with  saliva,  and  the 
mass  be  allowed  to  stand  for  some 
time,  it  will  be  found  to  contain 
dextrine,  or  gum  of  starch,  and 
sugar. — J.  C.) 

4.  That  the  agent  of  chymification  is 

the  gastric  juice. 

5.  That  the  pure  gastric  juice  is  fluid, 
clear,  and  transparent ;  without 
odour  ;  a  little  salt ;  and  percep 
tibly  acid. 

6.  That  it  contains  free  muriatic  acid, 
and  some  other  active  chemical 
principles.  (The  gastric  juice  cer 
tainly  contains  muriatic  acid,  but 
physiologists  are  not  yet  agreed 
whether  it  be  as  a  free  acid  or  in 
a  state  of  combination.  Onthelat 
ter  supposition,  the  muriatic  acid 

*  Tho  Inferences  nro  given  in  Dr  Bemimont's  own 
words,  and  tbo  italics  also  aro  liis.  Since  lils  conclir- 
"lons  wcro  drawn,  tho  rapid  adyiince  of  science  h.-is 
Jondered  many  of  thorn  more  than  AoaWu},  and  to 
theso  we  havo  added  BOmc  remarks  withm  pareu- 
those>. 


which  is  obtained  on  distillation, 
is  the  result  of  decomposition  by 
another  acid. — J .  C.) 

7.  That  it  is  never  found  free  in  the 
gastric  cavity  ;  but  is  always  ex- 
cited to  discharge  itself  by  the 
introduction  of  food  or  other  irri- 
tants. 

8.  That  it  is  secreted  from  vessels 
distinct  from  the  mucous  follicles. 
(It  is  thought  by  modern  physio- 
logists to  be  secreted  by  glands 
specially  provided  for  the  pur- 
pose.— J.  0.) 

9.  That  it  is  seldom  obtained  pure, 
but  is  generally  mixed  with  mu- 
cus, and  sometimes  with  saliva. 
When  pure  it  is  capable  of  being 
kept  for  months,  and  perhaps  for 
years. 

10.  That  it  coagulates  albumen,  and 
afterwards  dissolves  the  coaguUe. 
(This  has  been  disproved  by 
Blondlot.— A.  C.) 

11.  That  it  checks  the  progress  of  pu- 
trefaction. 

12.  That  it  acts  as  a  solvent  of  food, 
and  alters  its  properties. 

13.  That,  like  other  chemical  agents, 
it  commences  its  action  on  food  as 
soon  as  it  comes  in  contact  with  it. 

14.  That  it  is  capable  of  combining 
with  a  certain  and  fixed  quantity 
of  food,  and  when  more  aliment 
is  presented  for  its  action  than  it 
will  dissolve,  disturbance  of  the 
stomach,  or  "indigestion,"  will 
ensue. 

15.  That  its  action  is  facilitated  by 
the  tuarmth  and  motions  of  the  sto- 
mach. 

16.  That  it  becomes  intimately  mixed 
and  blended  with  the  ingestae  in 
the  stomach  by  the  motions  of 
that  organ. 

17.  That  it  is  invariably  the  same  sub- 
stance, modified  only  by  admix- 
ture with  other  fluids. 

18.  That  the  motions  of  the  stomach 
produce  a  constant  churning  of  its 
contents,  and  admi.xturc  of  food 
and  gastric  juice. 

19.  That  these  motions  are  in  two  di- 
rections, transversely  and  longitu- 
dinally. 

20.  That  no  other  fluid  produces  the 
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same  effect  on  food  that  gastric 
juice  does ;  and  that  it  is  the  only 
solvent  of  aliment.  (The  correct 
statement  is,  that  it  is  the  only- 
solvent  of  animal  or  albuminoxis 
aliment. — J.  C.) 

21.  That  the  action  of  the  stomach  and 
its  fluids  is  the  same  on  all  kinds 
of  diet.  (This  is  not  the  case. — 
J.  C.) 

22.  That  solid  food,  of  a  certain  tex- 
ture, is  easier  of  digestion  than 
fluid, 

23.  That  animal  and  farinaceous  ali- 
ments are  more  easy  of  digestion 
than  vegetable, 

24.  That  the  susceptibility  of  digestion 
does  not,  however,  depend  alto- 
gether upon  natural  or  chemical 
distinctions. 

25.  That  digestion  is  facilitated  by  mi- 
nuteness of  division  and  tenderness 
of  fibre ;  and  retarded  by  opposite 
qualities. 

26.  That  the  ultimate  principles  of  ali- 
ment are  always  the  same,  from 
whatever  food  they  may  he  ob- 
tained. (This  inference  is  evi- 
dently erroneous.  The  nutriment 
derived  from  fat  or  sugar  is  very 
different  from  that  derived  from 
flesh.— J.  C.) 

27.  That  chyme  is  homogeneous,  but  va- 
riable in  its  colour  and  consistence. 
(Late  researches  seem  to  prove 
that  it  is  not  homogeneous. — 
A.  C.) 

28.  That,  towards  the  latter  stages  of 
chymification,  it  becomes  more 
acid  and  stimulating,  and  passes 
more  rapidly  from  the  stomach. 

29.  That  the  inner  coat  of  the  stomach 
is  of  a  pale  pink  colour,  varying 
in  its  hues  according  to  its  full 
or  empty  state. 

30.  That,  in  health,  it  is  sheathed  with 
mucus. 

31.  That  the  appearance  of  the  inte- 
rior of  the  stomach,  in  disease,  is 
essentially  different  from  that  of 
its  healthy  state. 

32.  That  stimulating  condiments  are 
injurious  to  the  healthy  stomach. 

33.  That  theuseof  rt7-rfcn«  spirits  always 
produces  diseases  of  the  stomach 
if  persevered  in. 


34.  That  water,  ardent  spirits,  and  most 
other  fluids,  are  not  affected  by 
the  gastric  juice,  but  fiass  from 
the  stomach  soon  after  they  have 
been  received. 

35.  That  the  quantity  of  food  generally 
taken  is  more  than  the  wants  of 
the  system  require  ;  and  that  such 
excess,  if  persevered  in,  generally 
produces  not  only  functional  aber- 
ration, but  disease  of  the  coats  of 
the  stomach. 

36.  That  bidk  as  well  as  nutriment  is 
necessary  to  the  articles  of  diet. 

37.  That  bile  is  not  ordinarily  found  in 
the  stomach,  and  is  not  commonly 
necessary  for  the  digestion  of  the 
food ;  but, 

38.  That  when  oily  food  has  been  used 
it  assists  its  digestion. 

39.  That  oily  food  is  difficult  of  diges- 
tion, though  it  contains  a  large 
proiJortion  of  the  nutrient  prin- 
ciples. (As  pointed  out  in  Chap- 
ter III.,  pure  fat  is  destitute  of  al- 
buminous nutriment. — J.  C.) 

40.  That  the  digestibility  of  aliment 
does  not  depend  upon  the  quan- 
tity of  nutrient  principles  that  it 
contains. 

41.  That  the  natural  temperature  of 
the  stomach  is  about  100°  Fahren- 
heit. 

42.  That  the  temperature  is  not  ele- 
vated by  the  ingestion  of  food. 

43.  That  exercise  elevates  the  tempera- 
ture; and  that  sZeep  or  rest,  in  a 
recumbent  position,  depresses  it. 

44.  That  gentle  exercise  facilitates  the 
digestion  of  food. 

45.  That  the  time  required  for  that 
purpose  is  various,  depending 
upon  the  quantity  and  quality  of 
the  food,  state  of  the  stomach,  &c.; 
but  that  the  time  ordinarily  re- 
quired for  the  disposal  of  a  mode- 
rate meal  of  the  fibrous  parts  of 
meat,  with  bread,  &c.,  is  from 
three  to  three  and  a-half  hours. 

Having  concluded  our  survey  of  gas- 
tric digestion,  we  now  proceed  to  trace 
the  changes  whicli  the  chyme  undergoes 
in  the  small  intestines.  We  have  seen 
that  in  the  stomnch,  animal  and  fari- 
naceous food,  and  soft  well-boiled  ve- 
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getable  substances,  are  reduced  to  an 
acid  semifluid  mass,  from  which  the 
veins  and  absorbents  abstract  a  consi- 
derable portion  of  the  albuminous  nu- 
trient principles.  That  portion  of  the 
food  which  resists  the  action  of. the  gas- 
tric juice,  and  that  part  of  the  chyme 
which  requires  to  be  submitted  to  the 
action  of  the  bile  and  pancreatic  juice 
in  order  to  become  fit  for  absorption, 
now  pass  into  the  duodenum,  and  are 
gradually  mixed  with  these  secr^.tions. 
This  is  the  commencement  of  intestinal 
digestion. 

No  subject  in  physiology  has  given 
rise  to  more  abundant  controversy  than 
the  nature  of  the  action  of  the  bile. 
The  blood  which  circulates  through  the 
liver,  passes  twice  through  the  capil- 
lary vessels  ;  first  through  those  of  the 
intestines,  and  again  through  those  of 
the  liver  itself;  and  as  this  organ  is 
supplied  with  arterial  blood  by  the  he- 
patic arteries  for  its  own  nourishment, 
it  is  evident  that  the  venous  blood  from 
the  organs  of  digestion,  bearing  with 
it  that  portion  of  the  nutritive  parts 
of  the  food  which  is  absorbed  by  the 
veins,  is  transmitted  through  the  liver 
for  the  purpose  of  undergoing  some 
peculiar  change.   Hence  it  is  supposed 
that  the  liver,  in  addition  to  its  re- 
cognised function  of  purifying  the 
blood  by  separating  from  it  the  bile, 
has  the  office  of  modifying,  in  some 
manner,  the  nutritive  particles,  before 
they  are  mixed  with  the  mass  of  the 
blood,  and  sent  to  circulate  through 
the  body.    In  its  functions,  therefore, 
the  liver  bears  a  strong  analogy  to  the 
lungs.  Black  blood  circulates  through 
the  parenchyma  of  both,  and  both  ex- 
crete large  quantities  of  carbon,  the  one 
in  the  shape  of  carbonic  acid,  and  the 
other  in  the  form  of  bile,  which  is  a 
highly  carbonaceous  compound.  Both, 
also,  probably  modify  the  nutritive  pro- 
ducts of  the  food ;— the  lungs,  that  por- 
tion which  flows  from  the  thoracic  duct ; 
and  the  liver,  that  portion  which  is  ab- 
sorbed by  the  veins.  The  carbonic  acid 
■  from  the  lungs  is  a  purely  excrementi- 
tious  product,  and  some  physiologists 
regard  the  bile  as  equally  such.  But 
experiments  have  shown  that  when  it 
I  is  conducted  directly  out  of  the  system 


without  being  allowed  to  enter  the  in- 
testine, and  when  the  food  has  not 
been  sufficiently  increased  to  supply 
the  loss,  the  animal  begins  to  droop, 
and  speedily  dies  ;  whence  it  appears 
that  in  the  normal  state  the  bile  is,  at 
all  events,  necessary  for  proper  nutri- 
tion.   And  there  seems  no  doubt  that 
one  of  its  uses  in  digestion  is  to  pro- 
mote the  absorption  of  fat;  for  this  sub- 
stance resists  the  action  of  the  gastric 
juice,  and  passes  unchanged  into  the 
duodenum  :  here  it  becomes  intimately 
mixed  with  the  bile  and  pancreatic 
juice,  and  forms  an  emulsion,  from 
which  the  globules  pf  fat  are  readily 
taken  up  by  the  lacteals,  while  they 
resist  the  absorbent  power  of  the  veins. 
It  is  true  that,  in  experiments  in  which 
the  gall-ducts  were  tied,  fat  still  seemed 
to  be  absorbed  by  the  lacteals ;  but  the 
quantity  was  extremely  small,  and  the 
chyle,  instead  of  being  white  and 
creamy  (which  appearance  it  owes  to 
the  presence  of  the  globules  of  fat), 
was  almost  transparent.    When  the 
bile  mixes  with  the  chyme,  there  re- 
sults a  precipitation  of  a  considerable 
quantity  of  resinous  matter  (the  resin 
of  the  bile),  which  passes  off  with  the 
excrements;  but  it  contains,  besides, 
other  principles  (differently  described 
by  different  chemists,  according  to  the 
process  of  analysis  pursued),  which 
cannot  afterwards  be  detected  in  the 
fajces.    Hence,  Liebig's  hypothesis, 
that  the  bile  furnishes,  by  its  re-ab- 
sorption, a  considerable  quantity  of 
the  carbon  necessary  for  the  mainten- 
ance of  the  animal  heat,  receives  some 
degree  of  confirmation.   If  that  hypo- 
thesis be  true,  the  principles  which  dis- 
appear probably  undergo  decomposi- 
tion before  being  absorbed ;  for  chemi- 
cal analysis  has  hitherto  been  unable  to 
detect  any  of  the  constituent  parts  of 
bile  in  the  contents  of  the  lacteals. 
Muller  thought  that  the  bile  is  a  purely 
excrement! tious  liuid,  but  that  it  is  of 
use  indigestion  by  neutralising  the  acid 
of  the  chyme,  and  thus  favouring  the 
formation  of  chyle.*    It  is  also  useful 
in  stimulating  the  peristaltic  motions 
of  the  intestines,  and  hence  its  defi- 
ciency is  apt  to  produce  constipation. 

♦  MUU.r'B  Phvsiolocrv.  French  edit, vol.  i.,  p.  ** 
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Physiologists  were  long  unable  to 
ascribe  any  particular  function  to  the 
pancreatic  juice;  but  the  rapid  pro- 
gress lately  made  in  animal  chemistry, 
has  proved  that  this  fluid  exercises  a 
powerful  influence  in  the  digestion  of 
vegetable  substances.  ■  It  acts  vigor- 
ously on  starch,  changing  it,  in  a 
very  short  time,  into  dextrine  and 
sugar,  and  with  far  more  energy  than 
saliva.  Our  knowledge,  however,  of 
the  use  of  the  panci-eas  is  still  ex- 
"  tremely  limited  ;  for  the  fact  of  carni- 
Torous  animals  possessing  the  gland 
fully  developed,  is  sufiicient  to  make  us 
pause  before  we  ascribe  undue  import- 
ance to  the  chemical  changes  which 
its  secretion  may  produce  in  vegetable 
aliment.  One  of  its  principal  uses 
probably  is,  to  supply  the  chyme  with 
the  fluid  which  is  necessary  to  admit  of 
absorption  (endosmosis)  taking  place. 
According  to  M.  Bernard,  the  pan- 
creatic juice  is  requisite  to  enable  the 
bile  to  form  an  emulsion  with  fat,  for 
he  observed  that  when  the  pancreatic 
ducts  were  tied,  no  fatty  matters  found 
their  way  into  the  chyle ;  but  consider- 
able doubt  exists  as  to  the  exact  part 
taken  by  the  bile  and  pancreatic  juice 
in  the  absorption  of  fat. 

I 

I  ,  A  few  general  remarks  may  here  be 
fitly  introduced,  on  the  way  in  which 
the  food,  after  having  undergone  di- 
gestion, enters  and  becomes  incorpo- 
rated with  the  living  system.  Hav- 
ing, under  the  action  of  the  various 
digestive  organs,  assumed  a  soluble 
form,  it  is  absorbed,  as  we  have  seen, 
partly  by  the  capillary  veins,  and 
partly  by  the  lacteals;  by  the  former, 
when  it  is  capable  of  being  at  once 
mixed  with  the  blood,  or  needs  to  be 
submitted  to  the  action  of  the  liver. 
A  part,  therefore,  of  the  albuminous 
compounds  appears  to  enter  the  blood- 
vessels directly,  and  to  be  added  to  the 
serum  of  the  blood ;  while  another  por- 
tion, destined  to  form  the  globules  and 
fibrine  of  the  blood,  is  taken  up  by  the 
lacteals.  The  pores  of  the  walls  of  the 
capillaries,  in  the  healthy  state,  are 
not  large  enough  to  allow  the  passage 
of  the  globules  of  the  blood,  even  if 
Buch  were  formed  during  the  process 


of  digestion ;  but  no  examination  with 
the  most  powerful  microscope  can  de- 
tect globules  at  all  like  them  in  the 
chyme,  while  in  the  chyle  it  is  easy 
to  recognise  globules,  which  assume  a 
greater  resemblance  to  those  of  the 
blood,  the  farther  they  advance  along.  | 
the  thoracic  duct.  '  The  globules  of  fat, 
being  too  large  to  penetrate  the  walls 
of  the  capillaries,  are  taken  up  by  the 
lacteals,  and,  as  we  have  said,  it  is  to 
them  that  the  creamy  appearance  of 
the  chyle  is  owing.    This  is  readily 
proved  by  injecting  into  the  bowels  of 
an  animal  any  oily  emulsion  :  on  mak- 
ing an  examination  an  hour  afterwards, 
it  is  found  that  the  absorbents  proceed- 
ing from  the  bowel  are  charged  with 
a  creamy  fluid,  instead  of  the  yellowish 
transparent  lymph  which  they  usually  ,  i  ■ 
carry.    The  products  of  the  digestion  •  | 
of  the  carbo-hydrates  probably  pass-  ii 
into  the  blood  indifferently  either  by  •■  i  I 
the  lacteals  or  capillaries.    Sugar  may  | 
readily  be  detected  in  the  chyle,  and  -  i 
may  be  recognised,  though  less  easily,  .  |; 
in  the  blood.    The  difficulty  of  finding .  i! 
it  in  the  blood,  is  owing  to  the  minute-  .  '! 
ness  of  the  quantity  in  which  it  can  ex 
ist  there,  as  it  is  subjected  in  the  capil- 
laries to  rapid  decomposition  into  car-    ,  | 
bonic  acid,  which  is  thrown  out  by  the-,  ; ! 
lungs.   In  diabetes,  however  (a  disease  u 
in  which  the  sugar  formed  in  digestion  .  i  | 
does  not  undergo  the  process  of  second-    I  i 
ary  assimilation,  and  is  therefore  not  '| 
consumed  in  the  lungs),  the  saccharine . 
principle  is  readily  recognised  in  the 
blood  and  secretions.    It  would  be  '  '| 
foreign  to  our  present  purpose  to  en- 
ter upon  the  chemical  details  of  the 
transformations  which   the  various  j 
carbo-hydrates  undergo  in  the  body,  } 
our  object  being  merely  to  furnish  the ,  { 
reader  with  a  general  idea  of  the  man- 
ner in  which  they  are  made  subservient 
to  the  wants  of  the  system.    And  it 
ought  to  be  borne  in  mind,  that  most  of 
the  views  advanced  in  this  paragraph 
are  probabilities  merely,  to  which  it  is 
hardly  possible  to  give  the  weight  of 
proof. 

Before  concluding  this  part  of  the 
subject,  I  ought  perhaps  to  add,  that 
while  we  have  thus  studied  what  may 


64 


CONDITIONS  OP  HEALTHY  DIGESTION. 


not  improperly  be  called  the  chemistry 
of  digestion,  and  examined  the  changes 
effected  on  different  kinds  of  food  by 
the  action  of  the  gastric  juice  both  in 
and  out  of  the  stomach,  our  concep- 
tions of  the  true  nature  of  the  changes 
which  take  place  would  still  be  incom- 
plete if  we  were  not  to  advert  to  the 
influence  of  vitality  in  completing  the 
process  of  assimilation.    Closely  as  ar- 
tificial and  natural  digestion  may  re- 
semble each  other,  and  identical  as  their 
results  are  in  appearance  and  even  in 
chemical  properties,  still  it  must  be 
taken  into  view,  that,  while  artificial 
digestion  begins  and  ends  in  purely 
chemical  changes,  true  chymification 
seems  to  extend  beyond  this  point,  and 
to  constitute  the  first  step  towards  the 
endowment  of  inanimate  matter  with 
the  properties  of  life.   It  is  impossible, 
indeed,  for  us  to  explain  what  vitality 
is  or  at  what  exact  stage  of  prepara- 
tion the  nutritive  particles  of  the  food 
first  come  under  the  influence  of  the 
vital  principle.  But  knowing  as  we  do, 
that  life  modifies,  and  even  for  a  time 
controls,  the  ordinary  laws  of  chemi-. 
cal  action,  and  that  its  essence  has 
hitherto  defied  the  scrutiny  alike  ot 
the  chemist  and  the  physiologist  a 
sound  analogy  warrants  us  in  inter- 
ring with  Dr  Prout,  that  the  process 
of  vitalization  begins  during  chymifi- 
cation, and,  consequently,  that  diges- 
tion is  really  something  more  than  a 
mere  solution  of  the  food  in  gastric 
iuice     It  is  no  sufficient  objection  to 
this  inference  to  say  that  the  most  care- 
ful analysis  can  detect  no  difference 
betwixt  natural  and  artificial  chyme. 
On  the  same  ground,  life  might  be  de- 
nied to  the  muscular  tissue,  because 
the  very  same  chemical  elements  go 
to  constitute  both  dead  and  living  mus- 
cle.   Nay,  we  have  seen  that,  in  the 
case  of  the  gastric  juice  itself,  its  spe- 
cial properties  are  so  subtle  that  an 
elevation  of  a  few  degrees  of  tempera- 
ture is  sufficient  to  annihilate  them, 
although  the  ablest  chemist  cannot  de- 
tect any  change  whatever  in  its  chemi- 
cal constitution  or  other  properties. 
But  although  it  may  thus  be  impossible 
for  us  ever  to  penetrate  the  whole  mys- 
tery of  nutrition,  it  is  not  only  entirely 


within  our  power,  but  directly  incum- 
bent on  us,  to  investigate  the  nature 
of  the  changes  produced  during  diges- 
tion, and  the  conditions  or  laws  under 
which  these  changes  take  place  ;  be- 
cause it  is  only  by  a  due  and  intelli- 
gent regard  to  the  indications  which 
they  afford  us,  that  we  can  hope  ever 
to  arrive  at  sound  principles  for  the  re- 
gulation of  our  conduct  in  matters  of 
diet  and  regimen. 


CHAPTER  VIII. 

CONDITIONS  KEQUIRED  FOB.  SECUR- 
ING HEALTHY  DIGESTION. 

Quality  of  food  not  the  only  '™P"t''n'^L"".'?='^,^! 

^  witli  reference  to  its  digestibil.ty-Phy«ological 
conditions  must  be  observed,  in  order  »« 
Eood  digestion-Tliese  generally  overlooked  by 
Tv-Kers  on  diet,  as  well  as  dyspeptic  patients--.^ 
different  course  adopted  by  the  author,  and  why 
-Necessity  of  conforming  to  the  natural,  instl- 
tutions  of  the  Creator  with  a  view  to  enjojing 
health-Quality  of  food  ought  to  beduly.though 
not  esclusivelv,  attended  to-Imporlance  of  .ha 
recent  discoveries  in  organic  chemistry— Impro- 
Bcr  quality  of  food  is  the  least  usual  cause  ofin- 
digestion-Stalement  of  the  most  frequent  causes 
-When,  however,  indigestion  exists,  a  proper 
seleetion  of  food  is  one  of  the  most  efBeac.ou» 
means  of  cure->'ecessity  of  paying  regard  to  all 
circumstances  affecting  the  stomach  through  its 
sympathy  with  the  rest  of  the  body. 

From  the  preceding  exposition  of 
the  structure  and  functions  of  the  or- 
rrans  concerned  in  chymification,  it 
will  be  evident  to  the  reflecting  reader 
that  although  the  kind  or  quality  of 
the  food  materially  increases  or  dimin- 
ishes the  facility  with  which  it  is  acted 
upon  by  the  gastric  juice,  this  is  by  no 
means  the  only  circumstance  affecting 
the  result,  but,  contrary  to  the  popular 
opinion,  the  strictest  adherence  to  any 
prescribed  form  of  diet  will  prove  of 
comparatively  little  service  in  warding 
off  indigestion,  especially  in  persons 
predisposed  to  its  attacks,  unless  the 
other  equally  influential  circumstances 
by  which  digestion  is  promoted  or  re- 
tarded be  also  carefully  attended  to. 
So  completely  is  this  proposition  borne 
out  by  experience,  that  examples  are 
to  be  met  with  every  day,;vherc  tl  e 
same  food  which  is  digested  with  ease 
when  the  other  physiological  laws  arc 
attended  to,  remains  for  hours  m  the 
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stomach  undigested  when  they  are  in- 
I  fringed  or  neglected.    If,  for  example, 
I  we  infringe  one  of  these  laws,  expound- 
ed in  Chapter  XI.,  by  sitting  down  to 
our  usual  meal  in  a  state  of  exhaus- 
tion from  severe  exercise  or  mental 
agitation,  indigestion  will  almost  cer- 
!  tainly  ensue,  however  simple  anddiges- 
;  tible  the  food  may  be  of  which  we  have 
partaken ;  because,  in  such  circum- 
I  stances,  the  requisite  secretion  of  gas- 
tric juice  cannot  go  on  in  a  healthy 
j  manner.    For  the  very  same  reason,  a 
similar  result  will  follow  if  we  eat  too 
I  largely,  too  hurriedly,  or  too  frequent- 
ly;  or  if,  immediately  after  a  meal,  we 
engage  in  deep  thought  or  laborious 
exertion.    In  like  manner,  if  we  eat 
!  freely  while  spending  our  days  in  a 
;  close  vitiated  air,  which  renders  the 
blood  unfit  for  the  due  support  of  the 
various  organs,  indigestion  will  almost 
'  certainly  follow,  proportioned  both  in 
:  extent  and  severity  to  the  degree  and 
;  continuance  of  the  aberration  which 
1  occasions  it ;  and  will  prove  wholly  in- 
;  tractable  under  any  mere  change  of 
idiet,  unless  the  necessary  changes  in 
1  the  mode  of  life  be  made  at  the  same 
:  time,  and  duly  persevered  in.    All  of 
!  these  causes  are  infringements  of  the 
!  conditions  appointed  by  the  Creator 
for  the  due  performance  of  the  diges- 
tive functions,  and  which  cannot  be 
disregarded  with  impunity.  Hence, 
even  after  we  have  ascertained  what 
kind  of  food  is  most  suitable  for  the 
individual,  we  must  still  pursue  our 
linquiry,  and  never  rest  satisfied  till  we 
have  both  ascertained  and  fulfilled  the 
other  and  equally  important  conditions 
;of  healthy  digestion.  ' 

■  So  far,  however,  from  this  great 
principle  being  generally  recognised 
and  acted  upon  in  practice,  the  proper 
quality  of  the  food  has  hitherto  been 
almost  universally  regarded  as  the 
chief,  if  not  the  only  requisite,  for  the 
enjoymentof  healthy  digestion.  Hence, 
■while  medical  men  are  constantly  ques- 
tioned, whether  this  or  that  article  of 
.diet  is  good  or  bad  for  the  stomach, 
fcuriosity  rarely,  if  ever,  extends  so  far 
■aa  to  inquire,  whether  Nature  has  an- 

■  nexed  to  sound  digestion  any  other  con- 
ditions, which  also  it  may  be  expedient 


to  know  and  to  observe.  The  natural 
consequence  has  been,  that,  while  nu- 
merous works  have  appeared,  descrip- 
tive of  the  natural  history  and  pro- 
jjerties  of  alimentary  substances,  none, 
so  far  as  I  am  aware,  has  systematically 
directed  attention  to  the  importance  of 
a  better  acquaintance  with,  and  more 
habitual  observance  of,  those  other  cir- 
cumstances by  which  digestion  is  so 
powerfully  influenced.  This  remark 
applies  almost  as  much  to  our  latest 
and  best  treatises  on  Diet,  as  to  those  of 
older  standing  ;  for  although  Pereira, 
Truman,  Bryant,  and  others,  do  not 
wholly  overlook  the  physiological  con- 
ditions, they  have  not  insisted  so  ear- 
nestly on  the  importance  of  these,  as 
they  would  have  done  had  they  been 
fully  aware  of  the  extent  to  which  they 
control  the  progress  of  digestion,  even 
when  the  quality  of  the  food  itself  is 
unexceptionable.  This  omission  is  the 
more  to  be  regretted,  because  the  phy- 
siological conditions  of  digestion  exert 
such  an  extensive  influence  over  the 
assimilative  and  nutritive  processes, 
that  the  subject  of  Dietetics  cannot  be 
fully  understood  or  appreciated,  with- 
out carefully  studying  their  mode  of 
action,  and  directing  attention  to  their 
practical  consequences.  And  I  feel 
assured  that,  ere  long,  no  treatise  on 
Diet  will  be  considered  complete  which 
does  not  assign  them  that  prominent 
place  to  which  their  relative  import- 
ance so  clearly  entitles  them. 

Influenced  by  these  considerations, 
and  by  the  fact,  that,  in  many  excel- 
lent works  already  existing,  the  con- 
stitution and  properties  of  all  the  ali- 
mentary substances  in  common  use  are 
examined  and  described  in  ample  de- 
tail, I  have  not  hesitated  to  forsake 
the  beaten  path,  and  to  dedicate  these 
pages  chiefly  to  the  elucidation  of  the 
more  neglected,  but,  practically,  not 
less  important  department  of  the  in- 
quiry ;  and  with  this  view,  I  have,  in 
the  preceding  chapters,  entered  more 
into  detail  regarding  the  nature  and 
laws  of  digestion,  than  I  should  other- 
wise have  thought  advisable  in  a  work 
intended  for  the  unprofessional  reader. 
This  course  farther  seemed  to  be  ne- 
cessary, because  I  could  not  otherwise 
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hope  to  carry  along  with  me  the  con- 
viction of  the  reader,  that,  in  so  far  as 
the  practical  rules  or  principles  de- 
duced from  these  laws  are  correct  in- 
terpretations of  nature,  they  are,  in 
reality,  expressions  of  the  will  and  de- 
sign of  the  beneficent  Creator,  who  in- 
stituted themfor  oui-  advantage,  and  has 
given  us  a  direct  interest  in  discover- 
ing and  conforming  to  them.  Wherever, 
indeed,  I  have  unintentionally  mis- 
taken or  misrepresented  the  natural 
law,  the  inferences  deduced  from  it 
must,  of  course,  he  equally  erroneous 
and  unworthy  of  regard.  But  m  every 
instance  in  which  I  have  drawn  correct 
practical  rules  from  accurately  ob- 
served phenomena,  I  am  entitled  to 
insist  upon  their  habitual  fulfilment 
as  a  duty  as  clearly  commanded  by 
the  Creator,  as  if  written  with  his  own 
finger  on  tablets  of  brass.  Falhble 
man  may  obey  or  neglect  the  will  of 
the  Being  who  made  him,  and  reap 
enjoyment  or  suffering  as  the  conse- 
quence ;  but  as  he  can  neither  create 
himself  anew  after  a  different  model, 
nor  alter  the  laws  of  that  constitution 
which  God  has  seen  to  be  best  adapted 
for  him,  his  true  happiness  must  ne- 
cessarily lie  in  discarding  the  blind 
cruidance  of  his  own  imagination,  and 
following,  in  preference,  the  dictates 
of  a  wisdom  which  never  errs.  Till 
this  truth  be  universally  felt— till  we 
come  to  live,  move,  and  act  under  the 
habitual  consciousness  that  the  laws 
which  regulate  our  bodily  wellbeing 
are  direct  emanations  of  Divine  omni- 
science and  power,  and  not  the  mere  off- 
spring of  human  fancy— it  will  be  im- 
possible for  us  to  escape  the  numerous 
evils  inseparable  from  ignorance  and 
its  attendant  rashness  and  presump- 
tion, or  to  secure  for  ourselves  the 
many  advantages  and  sources  of  enjoy- 
ment which  a  kind  Providence  has 
placed  within  our  roach. 

But  while  thus  insisting  on  the  ne- 
cossirly  of  paying  increased  regard  to 
the  dictates  of  the  organic  laws  in  all 
our  dietetic  arrangements,  I  am  not 
less  desirous  that  wc  should  avail  our- 
selves to  the  utmost  possible  extent,  of 
the  benefits  to  be  derived  from  a  care- 
ful study  of  the  nature  and  properties 


of  the  different  kinds  of  food,  and  es- 
pecially  of  the  relation  existing  be- 
tween their  constituent  elements  and 
those  of  the  living  organism  which 
they  are  intended  to  support  and  re- 
pair.   The  late  discoveries  in  organic 
chemistry  seem  to  me  to  have  intro- 
duced us  to  one  of  the  richest  fields  of 
research  ever  opened  up  to  the  physio- 
logical philanthropist,  and  to  have 
afforded  us,  for  the  first  time,  fixed 
principles  for  scientific  investigations, 
which,  under  the  guidance  of  such  men 
as  Liebig,  Dumas,  and  Mulder,  have  al- 
ready led  to  highly  important  conclu- 
sions, and  cannot  fail  shortly  to  bring 
still  more  valuable  additions  to  our 
knowledge.    This,  however,  is  a  sub- 
ject on  which  it  would  be  inconvenient 
to  enlarge  at  present ;  but  in  Chapter 
XII.  we  shall  introduce  such  an  expo- 
sition  of  it  as  is  consistent  with  the 
plan  of  this  work. 

The  expediency  of  now  directing 
attention  chiefly  to  the  influence  of 
the  physiological  conditions,  appears 
also  from  the  fact,  that,  even  when 
indigestion  can  be  traced  to  the  use 
of  unsuitable  food,  some  other  marked 
infringement  of  the  laws  of  digestion 
will  almost  always  be  found  to  have 
contributed  to  the  result.    For,  pro-  i 
vided  the  food  be  wholesome  in  qua- 
lity it  is  very  unusual  indeed,  foi-  a 
person  previously  healthy  to  experi- 
ence more  than  a  few  hours'  discom- 
fort from  accidentally  partaking  of  un- 
suitable dishes.    And  accordingly,  for 
one  instance  in  which  confirmed  dys- 
pepsia arises  merely  from  the  impro- 
per preference  of  one  article  of  food  to 
another,  luithout  any  other  infringement 
of  the  physiological  laws,  nmety-ninc 
will,  I  venture  to  say,  be  met  with,  in 
which  the  error  may  be  traced  to  long- 
continued  neglect  of  some  one  or  more 
of  the  organic  laws  on  which  1  fo 
strongly  insist.    If  this  be  true,  it  fo  - 
lows  that,  for  one  case  in  which  a  bet- 
ter selected  diet,  without  regard  to  the 
ather  conditions,  will  <'Jone  c^^^ct  ^ 
cure,  ninety-nine  will  occur  in  whidi 
the  i'emedy\vill  fail.   Here,  of  course 
I  sneak  only  of  indigestion  as  it  occurs 
in  a  person  otherwise  ^f'^T'^'l^';^ 
thing  is  more  certain  than  that,  M 
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other  disease  of  a  serious  kind  is  pre- 
sent, injudiciously-selected  food  will 

B often  do  irreparable  injury.  This  con- 
sideration, however,  falls  exclusively 
■within  the  province  of  the  physician, 
:  and  the  subject  cannot  be  properly  dis- 
'.  cussed  in  a  work  intended  to  teach,  not 
i  the  art  of  cm-ing  disease,  but  the  means 
;  of  preserving  health, 
j      In  society,  accordingly,  we  meet 
!  with  innumerable  instances  of  persons 
of  every  age  and  variety  of  constitu- 
tion, who,  simply  by  paying  reasonable 
attention  to  the  quantity  eaten,  and  to 
I  the  times  and  circumstances  of  their 

•  meals,  partake  of  every  kind  of  food, 
;  and  yet  continue  to  enjoy  a  sound 
;  digestion.  We  know,  moreover,  as  a 
I  palpable  fact,  that  the  majority  are 

not,  in  the  slightest  degree,  influenced 
in  the  choice  of  their  food  by  any  con- 
I  sideration  of  its  suitableness  to  their 
I  constitutions,  but  entirely  by  the  ha- 
j  bits  of  the  circle  or  country  in  which 
:  they  live,  and  the  kind  of  food  within 
I  their  reacli ;  and,  to  a  considerable  ex- 
!  tent,  this  must  ever  be  the  case.    It  is 
only  by  invalids,  or  during  disease, 
I  that  any  pains  are  usually  taken  to  suit 
the  diet  to  the  existing  state.  Health 
;  once  restored,  the  individual  generally 
resumes  his  former  habits,  and  awaits 
the  return  of  disease  before  he  again 
thinks  of  restricting  himself  in  the 
choice  of  his  food. 

But  while  I  admit  the  apparent 
impunity  with  which  indiscriminate 
eating,  within  proj)er  limits  as  to 
quantity,  &c.,  is  often  indulged  in,  my 
object  is  by  no  means  to  recommend  it 
as  proper  in  itself,  but  only  to  demon- 
strate the  great  influence  which  the 
physiological  conditions,  also,  exercise 
on  digestion,  by  shewing  that,  ivhen  they 
are  fulfilled,  even  the  frequent  use  of 
unsuitable  food  may  fail  to  produce 
dyspeptic  disease  in  persons  not  pre- 
disposed to  it.  For  it  cannot  be  doubt- 
ed that  great  advantage  would  result 
i  from  a  systematic  and  judicious  adap- 
I  tation  of  diet  to  individual  conditions 
I  and  temperaments.  Every  one  can  tell 

•  from  his  own  experience  that  some 
kinds  of  food  are  more  digestible,  and 
contribute  more  to  his  nutrition,  than 
others ;  and,  judging  from  analogy, 


67 


we  may  infer  from  the  extraordinary 
modifications  of  the  body  produced  in 
horses  and  cattle  by  changes  in  the 
mode  of  feeding,  how  much  we  our- 
selves might  be  benefited  by  similar 
means. 

In  now  soliciting  the  reader's  atten- 
tion, therefore,  to  the  influence  of  the 
more  neglected  conditions  of  healthy 
digestion  and  nutrition,  my  great  de- 
sire is  to  increase  the  advantages  to  be 
derived  from  a  well-selected  diet,  by 
showing  how  much  the  digestibility 
and  nutritive  power  of  the  food  are 
affected  by  conditions,  which,  although 
in  general  easily  observed,  are  yet, 
from  ignorance,  too  often  wholly  over- 
looked. 

If  I  am  correct  in  this  view  of  the 
relative  importance  of  the  physiolo- 
gical laws  of  digestion,  tlie  inference 
to  be  drawn  from  it  is  clear  enough. 
For  persons  in  health  and  leading  a 
regular  active  life,  the  selection  of 
the  kind  of  food  to  be  used,  provided 
it  be  wholesome,  and  contain  a  suflS- 
ciency  of  nourishment,  is  of  decidedly 
less  consequence  than  the  due  observ- 
ance of  the  laws  or  conditions  under 
which  its  digestion  is  carried  on.  If 
a  person  in  the  enjoyment  of  good 
health  be  content  to  eat  only  at  proper 
intervals  of  time,  and  in  quantity  pro- 
portioned to  the  previous  exercise  and 
real  wants  of  the  system  (or,  in  other 
words,  in  proportion  to  the  quantity 
of  gastric  juice  which  the  stomach  can 
furnish  for  its  digestion),  and  at  the 
same  time  pay  reasonable  regard  to 
due  mastication,  &c.,  he  may  very  safe- 
ly be  permitted  to  eat  of  fish,  flesh, 
fowl,  or  any  other  kind  of  food,  accord- 
ing to  his  own  inclination  and  the  op- 
portunities of  clioice  aflforded  him. 
Whenever  the  state  of  the  system  at  the 
time  shall  require  one  kind  of  food  in 
preference  to  all  others,  inclination  will 
generally  prompt  him  to  choose  it,  if 
within  his  reach.  Again,  where  no  such 
grounds  of  preference  exist,  a  natural 
love  of  variety  will  prompt  to  an  occa- 
sional and  beneficial  change.  Thot,  in 
such  circumstances,  digestion  is  unim- 
paired, we  may  leai-n  by  observing 
around  us  multitudes  of  persons  who, 
although  by  no  means  scrupulous  in 
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the  selection  of  their  food,  nevertheless 
remain,  during  their  years  of  active 
exertion,  free  from  all  stomachic  dis- 
orders, chiefly  from  paying  a  reason- 
able degree  of  attention  to  the  other  or- 
ganic laws  ;  and  it  is  from  the  obser- 
vation of  this  very  fact,  that  many 
practical  physicians  have  expressed 
the  opinion,  that  it  matters  much  less 
than  is  often  imagined  vphat  even  a 
dyspeptic  eats,  provided  he  proportion 
the  quantity  to  the  impaired  tone  of  the 
stomach,  and  pay  due  regard  to  exer- 
cise, purity  of  air,  cheerful  occupation, 
and  the  other  general  laws  of  health. 
Without  going  quite  so  far  as  this,  it 
will  be  admitted  by  all  experienced 
men,  that,  provided  moderation  be  at- 
tended to,  many  cases  of  indigestion 
may  be  cured  without  any  considerable 
restriction  as  to  the  kind  of  food  to  be 
used.    At  the  same  time,  it  is  quite 
certain  that  their  cure  would  be  faci- 
litated by  the  aid  of  a  judicious  choice 
of  food,  in  addition  to  moderation. 

On  investigating  the  causes  of  indi- 
gestion, then,  we  rarely  meet  with 
cases  in  which  it  has  arisen  exclusively 
from  an  injudicious  preference  of  one 
article  of  diet  to  another.    In  by  fa,r 
the  greater  number  of  instances,  it  is 
produced  by  the  other  causes  already 
referred  to,  the  tendency  of  which  is 
to  impair  the  tone,  not  only  of  the  sto- 
mach, but  of  the  whole  system.    As  a 
natural  consequence  of  such  an  origin 
of  indigestion,  no  modification  of  diet 
which  can  be  devised  will  succeed  in 
effecting  a  cure,  unless  the  exciting 
cause  be  also  removed  by  a  suitable 
change  in  the  mode  of  life.    The  ac- 
tive symptoms  may  be  mitigated  by 
medicine,  and  temporary  relief  be  ob- 
tained by  an  alteration  of  diet ;  but 
the  evil  will  continue  to  recur  so  long 
as  the  impediments  to  healthy  diges- 
tion, arising  from  the  habitual  in- 
fringement of  the  organic  laws,  are 
suffered  to  remain. 

When,  however,  either  dyspepsia  or 
any  other  form  of  serious  disease  is 
once  fairly  established,  the  proper  re- 
gulation of  diet  is  often  one  of  the 
most  ef&cacious  means  of  cure;  and  an 
accurate  acquaintance,  on  the  part  of 
the  physician,  with  the  properties  of 


food,  then  becomes  indispensable  to  suc- 
cessful treatment.    Accordingly,  it  is 
to  the  physician,  rather  than  to  the 
general  reader,  that  the  existing  trea- 
tises on  Diet  are  calculated  to  be  of 
much  service  ;  for  he  alone  can  turn 
their  information  to  account.    To  the 
public  at  large,  who  usually  eat  of 
whatever  is  set  before  them,  and  rarely 
know  beforehand  what  dishes  are  to 
appear  on  their  tables,  it  is  of  compa- 
ratively little  moment  to  study  the 
qualities  of  every  individual  article  of 
food,  and  its  relation  to  peculiarities 
of  individual  constitution.    It  is  far 
more  important  for  them  to  possess 
such  a  knowledge  of  the  nature  and 
laws  of  digestion,  as  shall  be  equally 
applicable  to  the  regulation  of  their 
conduct  whatever  the  nature  of  their 
meals  may  be. 

It  ought  never  to  be  forgotten,  that 
the  stomach  is  not  an  isolated  organ 
which  can  thrive  or  suffer  without  af- 
fecting, or  being  affected  by,  the  state 
of  the  other  organs.    On  the  contrary, 
it  is  most  closely  connected  by  sym- 
pathy with  the  whole  bodUy  frame ; 
and  disease  can  scarcely  shew  itself  in 
any  part,  without  the  digestive  organs 
speedily  participating  in  the  derange- 
ment ;  nor  can  the  stomach  itself  be- 
come diseased,  without  greater  or  less 
disturbance  of  the  general  system.  For 
these  reasons,  in  seeking  to  secure  the 
blessings  of  healthy  digestion,  we  must 
not  only  give  a  preference  to  easily  di- 
gestible over  indigestible  food,  but 
also  have  constant  regard  to  those  cir- 
cumstances which  influence  the  sto- 
mach through  its  sympathy  with  the 
rest  of  the  organism.    We  must  vary 
our  regimen  (using  that  word  in  its 
true  and  comprehensive  sense,  and  not 
as  embracing  diet  alone)  according  to 
age,  constitution,  and  mode  of  life ; 
and  we  must  so  regulate  our  meals  w-ith 
respect  to  time,  quantity,  and  other 
conditions,  as  at  once  to  facilitate  di- 
gestion, and  promote  the  health  of  the 
system  at  large.  To  enjoy  permanently 
a  sound  state  of  the  digestive  func- 
tions, the  health  of  the  muscular  sys- 
tem, for  example,  must  be  secured  by 
adequate  but  not  excessive  or  iH-tim"! 
exercise;  because,  if  this  be  neglected, 
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little  waste  of  tissues  will  occur,  little 
appetite  for  food  be  felt,  little  gastric 
juice  be  secreted,  and,  consequently, 
little  power  of  digestion  be  enjoyed. 
If,  on  the  other  hand,  too  much  exer- 
cise be  taken,  muscular  and  nervous  ex- 
haustion will  ensue,  and  extend  equally 
to  the  stomach  itself ;  and  hence  the 
frequency  of  indigestion  after  a  full 
meal,  taken  in  a  state  of  exhaustion. 
For  a  similar  reason,  the  health  of  the 
lungs  must  be  promoted  by  full  and 
free  respiration  in  a  pure  and  temper- 
ate atmosphere  ;  because,  without  the 
fulfilment  of  this  condition,  healthy 
and  well-constituted  blood  cannot  be 
I  formed,  and  because  the  functions  of 
I  the  stomach,  in  common  with  those  of 
other  organs,  become  impaired  when  it 
is  deprived  of  a  sufficiency  of  nourish- 
ing blood.  The  due  action  of  the  skin, 
>  too,  must  be  secured  by  proper  at- 
:  tention  to  bathing,  cleanliness,  and 
i  clothing;  because  otherwise  the  excre- 
I  tion  of  waste  materials  cannot  go  on 
'  efficiently,  and  their  retention  in  the 
I  system  will  affect  both  the  blood  and 
:  the  general  constitution,  and  thereby 
I  also  impair  the  digestive  powers.  In 
like  manner,  the  health  of  the  brain 
i  and  nervous  system  must  be  secured  by 
active  and  cheerful  occupation  of  the 
I  intellect  and  feelings,  otherwise  the 
tone  of  the  stomacli  will  become  im- 
paired, and  its  powers  be  proportion- 
ally reduced.    All  of  these  requisites 
are  essential  to  the  jjreservation  of  vi- 
gorous and  healthy  digestion,  because 
the  Creator  has  so  linked  together  all 
the  important  organs,  that  noneof  them 
can  fail  in  its  duty  without  injuring 
the  rest,  and  being  injuriously  acted 
upon  by  them  in  their  turn. 

If  I  have  been  guilty  of  too  much  re- 
petition in  this  chapter,  I  beg  that  the 
fault  may  be  ascribed  to  my  anxiety 
to  fix  as  firmly  as  possible,  in  the  mind 
of  every  reader,  a  principle  of  great 
practical  importance,  and  which  has 
hitherto  been  too  generally  overlooked. 

In  accordance  with  the  views  above 
explained,  I  shall,  in  the  next  chapter, 
proceed  to  consider  the  times  at  which 
our  meals  should  be  taken — a  point  of 
no  small  importance  in  the  regulation 
of  diet. 


CHAPTER  IX. 

TIMES  OF  EATING. 

MenU  should  be  regulated  accordinfj  to  the  wants  of 
the  system — Times  of  eating: — No  stated  hours 
for  eating- — Five  or  six  liours  of  interval  between 
meals  generally  sutllcient — But  must  vary  ac- 
cordingf  to  circumstances — Habit  has  much  in- 
fluence— Proper  time  for  brealifast  depends  on 
constitution,  health,  and  mode  of  life — Interval 
required  between  breakfast  and  dinner — Best 
time  fordinner — Circumstances  in  which  lunch  is 
proper — Late  dinners  considered— thoirpropriety 
dependent  on  mode  of  life — Tea  and  cotfee  as  a 
third  meal — useful  in  certain  circumstances — 
Supper  considered — General  rule  as  to  meals- 
Nature  admits  of  variety — illustrations — but  re- 
quires the  observance  of  principle  in  our  rules. 

If  it  be  kept  in  mind  that,  as  fully 
explained  in  the  chapter  on  Appetite, 
the  objects  of  eating  are  simply  to  af- 
ford materials  for  growth,  and  to  sup- 
ply the  expenditure  incurred  in  carry- 
ing on  the  operations  of  life,  it  will  be 
obvious  that  Nature  intended  us  to  re- 
gulate our  meals  by  the  actual  wants 
of  the  system,  and  not  to  eat  at  stated 
hours  as  a  matter  of  course,  whether 
nourishment  be  required  or  not.  On 
this  principle,  two  moderate  meals 
a-day  may  prove  quite  sufficient  for  a 
person  leading  a  sedentary  and  mono- 
tonous life,  while  double  the  number, 
and  double  the  quantity  of  food,  might 
not  be  even  enough  for  a  young  man 
growing  rapidly,  and  at  the  same  time 
much  engaged  in  active  and  athletic  ex- 
ercises. The  proper  rule,  accordingly, 
is,  that  whenever  we  are  engaged  in 
laborious  occupations  which  induce  a 
rapid  expenditure  of  material,  or  when 
growtli  is  going  on  .so  fast  as  to  require 
unusually  ample  supplies,  food  should 
be  taken  both  more  frequently  and  in 
larger  quantity  than  when  the  mode 
of  life  is  sedentary  and  unvaried,  and 
growth  is  no  longer  going  on.  In  other 
words,  food  ought  always  to  bear  a  re- 
lation to  the  age,  mode  of  life,  and  cir- 
cumstances of  the  individual. 

Hut  while  the  above  is  unquestion- 
ably the  correct  principle  on  which  all 
our  practical  rules  ought  to  be  based, 
it  may  be  remarked,  that  the  animal 
economy  is  constituted  with  so  strong 
a  tendency  to  periodical  activity,  that, 
aftergrowth  is  completed,  and  the  waste 
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of  the  systemhasbecome,froin  uniform- 
ity in  the  mode  of  life,  in  some  measure 
definite  and  regular,  as  great  an  ap- 
proximation as  possible  ought  to  be 
made  to  fixed  times  of  eating.    In  ge- 
neral, little  difficulty  and  much  advan- 
tage attend  the  arrangement ;  because, 
where  the  business  and  habits  of  society 
are  nearly  the  same  throughout  a  whole 
class,  equal  waste  will  go  on,  and, 
consequently,  the  demand  for  a  supply 
of  nourishment  in  all  the  individuals 
composing  it  will  be  felt  at  nearly  the 
same  intervals,  subject  only  to  such 
variations  as  are  produced  by  differ- 
ences of  age  and  constitution.    As  re- 
gards each  class,  therefore,  regularity 
in  the  recurrence  of  meals  is  not  less 
natural  than  advantageous  ;  and  it  is 
only  when  we  attempt  to  combine  a 
given  order  of  diet  with  different  and 
even  incompatible  modes  of  life,  that 
Nature  refuses  to  sanction  the  arrange- 
ment. 

So  strong,  indeed,  is  the  tendency 
to  periodicity  in  the  system,  that  ap- 
petite returns  for  a  time  at  the  accus- 
tomed hour,  even  after  the  mode  of 
life,  and  consequently  the  wants  of 
the  system,  have  undergone  a  total 
change. 

'Nature  has  accorded  to  man  consi- 
derable latitude  in  fixing  the  interval 
within  which  the  demands  of  appetite 
must  be  gratified,  and  in  this  provision 
has  obviously  had  in  view  the  infinite 
variety  of  circumstances  in  which  he 
may  be  placed  in  the  discharge  of  his 
numerous  duties.    As  a  general  rule, 
five  or  six  hours  should,  in  mature  age, 
elapse  between  one  meal  and  another 
—longer  if  the  mode  of  life  be  indolent, 
and  shorter  if  very  active.  Gastric 
digestion  occupies  from  three  to  five 
hours,  according  to  the  nature  and 
abundance  of  the  meal,  and  the  state 
of  health  ;  but  it  would  be  injurious  to 
begin  another  meal  the  moment  this 
process  is  completed.    Like  other  or- 
gans which  have  been  in  active  exer- 
cise, the  stomach  requires  an  interval  of 
rest  after  the  process  is  finished,  to  ena- 
ble it  to  recover  its  tone,  before  it  can 
again  enter  Mjwn  the  vigorous  perform- 
ance of  its  function.    Appetite,  accord- 
ingly, does  not  begin  to  be  felt  till 


some  time  after  the  stomach  has  be- 
come empty  ;  and  if  food  be  taken  be- 
fore it  has  enjoyed  sufiBcient  repose, 
the  secretion  of  gastric  juice  and  the 
contraction  of  its  muscular  fibres  will 
be  alike  imperfect,  and  digestion  will 
consequently  become  impaired.  If, 
again,  food  be  taken  before  the  diges- 
tion of  the  preceding  meal  be  com- 
pleted, the  result  will  be  still  worse  ; 
because  the  whole  of  the  gastric  juic 
which  the  stomach  can  secrete,  beinf 
already  engaged  in  the  solution  of  the 
first  meal,  the  one  subsequently  taken 
will  n  ecessar  ily  remain  unsupplied,  and 
consequently  be  liable  to  undergo  the 
same  chemical  change — fermentation 
— which  would  occur  in  it  if  exposed 
out  of  the  stomach  to  an  equal  degree  ' 
of  heat  and  moisture.    Dr  Kitchiner, 
in  speaking  of  the  advantage  of  giving 
the  stomach  an  occasional  rest,  truly 
and  forcibly  remarks,  that  "  unless 
the  constitution  is  so  confoundedly  de- 
bilitated that  the  circulation  will  not 
run  alone,  abstinence  is  the  easiest, 
cheapest,  and  best  cure  for  the  dis- 
orders which  arise  from  indigestion  or 
intemperance."  In  these  cases,  indeed, 
abstinence  is  to  the  exhausted  stomach 
what  repose  is  to  the  wearied  muscles, 
and  hence  the  benefits  which  result 
from  its  judicious  observance. 

The  interval  between  each  meal 
ought  to  be  longer  or  shorter  in  pro- 
portion to  the  quantity  eaten,  and  to 
the  age  and  more  or  less  active  habits 
of  the  individual;  and  it  would  be 
absurd  to  fix  the  same  standard  for 
all.  A  growing  young  person  requires 
frequent  supplies  of  nourishing  food 
to  furnish  the  materials  of  growth,  in 
addition  to  those  of  waste,  which  also 
is  more  active  in  early  life  than  after 
maturity.  For  a  similar  reason,  a 
strong  labouring  man,  whose  system 
is  subjected  to  great  waste  from  being 
engaged  aU  day  in  hard  work,  will  re- 
quire not  only  more  frequent  but  more 
copious  meals  than  an  indolent  and 
sedentary  man ;  and  those  who  eai 
very  little  will  require  to  eat  at  short- 
er intervals  than  those  whose  meals 
are  heavy.  An  invalid  on  restricted 
diet  may  thus  require  to  eat  every  four 
hours,  where,  with  a  more  copious  diet, 
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once  in  six  hours  would  be  suiBcient. 
Some  persons  are  so  constituted  as  to 
require  only  one  or  two  abundant  meals 
in  twenty-four  hours. 

Early  training  exercises  great  power 
over  the  stomach  as  well  as  over  the 
mind.    In  savage  life,  where  the  sup- 
plies of  food  are  precarious,  a  single 
i  meal  may  be  copious  enough  to  serve 
j  for  two  or  three  days  together.  The 
monks  of  La  Trappe  make  it  part  of 
I  their  religion  to  eat  only  once  a-day, 
I  and  nothing  but  vegetable  food — unless 
!  when  sick,  in  which  case  milk  is  al- 
j  lowed  ;  but  it  is  long  before  they  be- 
!  come  reconciled  to  the  restriction, 
j  Some  years  ago,  I  travelled  for  three 
I  days  in  a  French  diligence  with  one  of 
i  the  order,  then  on  his  way  from  Italy 
i  to  the  monastery  of  La  Trappe,  near 
i  Nantes,  and  observed  that  he  scrupu- 
lously adhered  to  his  single  meal.  He 
had  a  dispensation,  however,  authoris- 
ing him  to  eat  animal  food  and  use  wine 
during  his  journey ;  and  I  was  sur- 
prised at  the  extent  to  which  he  availed 
himself  of  the  permission,  by  devouring 
at  one  time  a  store  that  seemed  suffi- 
cient to  last  for  a  week  instead  of  a  day. 
But,  as  in  the  case  of  the  boa  constric- 
tor in  similar  circumstances,  a  deep 
lethargy  immediately  succeeded,  and 
I  it  was  not  till  four  or  five  hours  after- 
wards that  his  almost  apoplectic  fea- 
1   tures  became  again  animated  and  ex- 
pressive :  long  before  next  meal,  how- 
ever, his  renewed  appetite  betrayed 
itself  by  expressive  glances  towards  the 
comforts  of  the  breakfast-table. 

Nature,  then,  has  fixed  no  particular 
'  hours  for  eating,  but  has  established 
principles  easy  of  discovery  and  of  ap- 
plication, by  which,  and  by  attention 
to  the  dictates  of  appetite,  all  may 
readily  adapt  their  diet  to  their  re- 
spective ages,  constitutions,  and  ha- 
i  bits.  According  to  these  principles, 
'  whenever  the  mode  of  life  is  uniform, 
and  the  expenditure  of  the  system 
pretty  equable,  fixed  hours  for  meals 
may  be  safely  adopted ;  but  where  those 
are  irregular,  the  intervals  between 
meals  ought  also  to  vary,  and  the  safest 
guide  will  then  be  the  recurrence  of 
true  appetite — a  sure  sign  that  the 
system  is  in  need  of  a  supply,  and  that 


the  stomach  is  now  ready  to  secrete  the 
gastric  juice  necessary  for  its  digestion. 
It  is  evident,  then,  that  the  times 
of  eating  ought  to  be  regulated  by  the 
habits  of  the  individual.    If,  adhering 
to  the  order  of  nature,  we  work  by 
day  and   sleep  by  night,  an  early 
breakfast,  an  early  dinner,  and  an 
early  evening  meal,  will  undoubtedly 
be  the  most  conducive  to  sound  diges- 
tion  and  the  enjoyment  of  health. 
But  if,  against  the  laws  of  nature,  we 
pass  the  morning  in  bed,  reserve  our 
activity  till  late  in  the  afternoon,  and 
do  not  go  to  sleep  till  two  or  three 
hours  before  daybreak,  then  assuredly 
the  late  breakfasts  and  dinners,  now 
so  fashionable,  will  be  the  best  for  our 
comfort  that  can  be  devised.    Here  the 
grand  error  is,  not  so  much  in  break- 
fasting at  noon  and  dining  at  eight 
o'clock,  as  in  the  unnatural  mode  of 
life  which  renders  earlier  hours  im- 
jjossible.    For,  so  long  as  such  a  mode 
of  life  is  persisted  in,  we  should  only 
add  to  its  injurious  effects  by  attempt 
ing  to  combine  it  with  the  observance 
of  the  early  hours  of  eating,  suited  to 
those  who  live  in  conformity  with 
nature.  It  is  impossible,  then,  to  name 
any  hour  as  that  at  which  breakfast 
ought  always  to  be  taken.  Mankind 
present  such  differences  of  age,  health, 
occupation,  and  constitution,  that  it 
would  be  folly  to  attempt  to  devise  one 
system  of  diet  which  should  be  equally 
applicable  to  both  young  and  old,  to 
the  active  and  the  indolent,  the  sound 
and  the  sick.    The  true  aim  of  science 
ought  to  be  the  discovery  of  the  prin- 
ciples according  to  which  the  requisite 
modifications  should  be  made  in  each 
individual  case.    Accordingly,  taking 
the  laws  of  the  animal  constitution  for 
our  guide,  we  may  safely  recommend 
those  who  eat  supper  not  to  breakfast 
till  one  or  two  hours  at  least  after 
rising ;  while  those  who  dine  late  and 
eat  nothing  afterwards,  and  whose  di- 
gestion is  vigorous,  may  with  propriety 
breakfast  earlier.     Individuals  of  a 
delicate  frame  are  often  unable  for 
either  bodily  or  mental  exertion  in  the 
morning,  and  are  invariably  injured 
by  any  attempt  at  active  exercise  or 
serious  thinking  before  breakfast;  but 
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strong  healthy  persons,  and  invalids 
in  whom  digestion  is  slow  rather  than 
diseased,  may  enjoy,  and  even  he  bene- 
fited by,  two  or  three  hours  of  activity 
before  their  morning  meal,  especially 
if  accustomed  to  eatsupper.  If  the  phy- 
siological principle  be  kept  in  view,  a 
little  experience  will  enable  any  one 
to  decide  what  time  is  the  most  suit- 
able for  himself.  As  a  general  rule, 
perhaps,  about  half  an  hour  or  an 
hour  after  rising  will  be  found  the 
most  suitable  time;  but  those  who  rise 
very  early  will  do  well  to  follow  the 
French  custom  of  taking  a  cup  of  cof- 
fee or  tea,  and  bread,  on  getting  up, 
and  to  reserve  their  appetite  for  a 
more  substantial  breakfast  three  hours 
later.  This  is  an  invaluable  rule  for 
students,  who  often  seriously  impair 
their  digestive  functions  by  studying 
for  hours  in  the  morning,  regardless 
of  the  craving  of  the  system  for  nou- 
rishment and  support. 

If  exposure  of  any  kind  is  to  be  in- 
curred in  the  morning,  whether  to  the 
weather  or  to  causes  of  disease,  it  be- 
comes a  matter  of  much  importance 
that  breakfast  or  some  substitute  for 
it  should  be  taken  previously.  It  is 
well  known  that,  from  the  great  acti- 
vity of  the  absorbents  caused  by  want 
of  nourishment,  the  system  is  moi'e  sus- 
ceptible of  infection,  and  is  less  capable 
of  resisting  the  deleterious  influences 
of  cold,  miasma,  and  other  morbific 
causes,  in  the  morning  before  eating, 
than  at  any  other  time  ;  and  hence  it 
has  become  a  point  of  duty  with  all 
naval  and  military  commanders,  espe- 
cially in  bad  climates,  always  to  give 
their  men  breakfast  before  exposing 
them  to  morning  dews  or  other  noxi- 
ous influences.  This  practice  is  so  ef- 
i  ficacious,  that,  in  a  case  mentioned  by 
;  Sir  George  Ballingall,  of  a  regiment 
quartered  in  Newcastle,  among  whom 
typhus  fever  was  very  prevalent,  an 
early  breakfast  of  warm  coffee  proved 
the  most  effectual  means  of  checking 
the  progress  of  tlic  disease.  In  aguish 
countries,  also,  it  is  uniformly  found 
that  the  proportion  of  sick  among  those 
who  are  exposed  to  the  open  air  be- 
fore getting  any  thing  to  cat,  is  much 
'    greater  than  among  those  who  have 


been  fortified  by  a  comfortable  break- 
fast. Where  there  is  any  delicacy  of 
constitution,  the  risk  is  of  course  in- 
creased. 

That  this  greater  susceptibility  in  the 
morning  than  at  any  other  time  really 
arises  from  the  craving  activity  of  the 
absorbents,  excited  by  the  wants  of  the 
system,  and  the  length  of  time  which 
has  elapsed  since  the  preceding  meal, 
is  proved  both  by  facts  and  reasoning. 
If  we  suppose  the  previous  meal  to 
have  been  taken  at  six  o'clock  in  the  | 
evening,  not  only  nutrition,  but  the  va-  | 
rious  secretions  and  exhalations,  must 
have  been  carried  on  for  the  fourteen 
or  fifteen  hours  between  that  time  and 
the  usual  hour  for  breakfast,  without  [ 
any  fresh  supply  of  nourishment;  and 
consequently  every  part  of  the  system  [ 
must  be  sensible  of  a  want,  and  crav- 
ing to  have  it  supplied.  The  result 
is,  that  in  a  healthy  state  of  the  con- 
stitution, there  is  felt  in  the  morning 
a  keen  and  agreeable,  because  not  over- 
powering appetite,  which  gives  a  zest 
to  the  plainest  food,  and  renders  break- 
fast eminently  a  comfortable  and  in- 
vigorating meal.  And  if,  in  these 
circumstances,  food  be  taken,  the  ab- 
sorbents, refreshed  by  repose  and  sti- 
mulated by  want,  act  vigorously,  and 
imbibe  the  chyle  as  fast  as  it  is  formed. 
But  if  food  be  denied  to  them,  the 
same  proneness  to  energetic  action  will 
impel  the  puhnonari/  and  cutaneous 
absorbents  to  imbibe  any  morbific  or 
other  matter  which  may  be  presented 
to  them.  When,  on  the  other  hand, 
the  system  is  fully  replenished  by 
timely  supplies  of  nourishment,  the 
absorbents  become  inactive,  and,  con- 
sequently, any  noxious  cfiluvia  that 
may  he  present  in  the  air,  are  less  like- 
ly to  be  imbibed  than  under  opposite 
circumstances.* 

The  function  of  absorption,  then,  is 
at  its  highest  pitch  of  activity  in  tlie 
morning,  and  immediately  before  din- 
ner, simply  because  every  part  of  the 

*  Tho  custom  of  taking  tlio  most  fluid  nnd  Ic-wt 
substantml  moal  in  tho  mornlnr,  ia  in  sinct  accord- 
anco  with  nature;  for  tlicgrcat  loss  of  fluid  bycihtt- 
lation  ilurini,'  tho  niglit  causes  a  natural  demand  for 
liquids  in  tho  niorninfr.  whilo  the  loss  of  aol.ds  con- 
sequent on  active  exertion  during  llic  day  creates  a 
nronortlonato  demand  for  a  more  substantial  repast 
In  the  afternoon. 
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frame  is  then  craving  for  a  supply  to 
repair  the  losses  which  it  has  sustained; 
and  if,  in  this  state  of  fasting,  the  body 
be  exposed  to  miasma  or  other  atmo- 
spheric impurities,  it  will  he  much 
more  liable  to  suffer  from  the  absorp- 
tion, by  the  skin  and  lungs,  of  these 
deleterious  matters,  than  after  a  meal, 
when  the  absorbents  have  been  supplied 
with  their  proper  food.  This  is  the  true 
theory  of  the  greater  susceptibility  of 
infection  and  other  poisonous  influ- 
ences when  the  stomach  is  empty. 

So  rapid  is  absorption  from  the  sto- 
mach in  the  morning,  that  I  have  re- 
peatedly seen  from  five  to  six  pints  of 
a  saline  mineral  water  taken  at  eight 
o'clock,  and  a  very  hearty  breakfast 
finished  within  half  an  hour  after  the 
water  was  drunk !  When  in  bad  health 
a  few  years  ago,  I  observed  almost 
equal  expedition  in  my  own  person. 
I  took  half  a  pint  of  ass's  milk  at  seven 
o'clock,  and  in  consequence  of  cough- 
ing violently  was  seized  with  vomit- 
ing and  retching  within  twenty  mi- 
nutes after  taking  it ;  but  only  twice 
or  thrice  was  any  portion  of  the  milk 
perceptible,  although  the  stomach  was 
entirely  emptied.  This  was  even  more 
remarkable  than  the  other  case,  inas- 
much as  milk  undergoes  digestion, 
which  water  does  not.  In  allusion  to 
this  rapidity  of  absorption,  Sir  Francis 
Head,  when  speaking  of  the  quantity  of 
the  chalybeate  waters  swallowed  of  a 
morning  at  the  Brunnen  of  Nassau, 
humorously  remarks,  that  "one  would 
think  that  this  deluge  of  cold  water 
would  leave  little  room  for  tea  and 
sugar  ;  but  miraculous  as  it  may  sound, 
hj  the  time  I  got  to  my  '  Hof  there  was 
as  much  stowage  in  the  vessel  as  when 
she  sailed  ;  besides  this,  the  steel  cre- 
ated an  appetite  which  was  very  diffi- 
cult to  govern."-'^ 

In  setting  out  to  travel  early  in  the 
morning,  a  light  breakfast  before  start- 
ing is  a  great  protection  against  colds 
and  subsequent  fatigue  or  exhaustion. 
I  am  quite  aware  that  robust  and 
healthy  men  can  and  do  take  mucli 
active  exercise  before  breakfast  with 
apparent  impunity  if  not  benefit,  and 

•  Bubbles  from  the  Bruiincns  of  Kasaau, 


I  have  often  done  so  myself ;  but  ex- 
2)erience  ultimately  taught  me  that  I 
sooner  became  exhausted  on  continu- 
ing the  exertion  through  the  day,  than 
when  I  began  by  eating  a  little.  Dur- 
ing the  first  winter  of  my  studies  in 
Paris,  I  regularly  accompanied  the  sur- 
gical visits  at  the  Hotel  Dieu,  which  be- 
gan at  six  o'clock  in  the  morning,  and 
lasted  till  nine  or  fi'equently  half-past 
nine.  Not  being  then  aware  of  the 
principle  under  discussion,  I  ate  no- 
thing till  my  return  home;  but  before 
the  day  was  done  I  felt  more  weari- 
ness than  the  mere  exertion  ought  to 
have  produced.  At  last,  on  noticing 
for  a  time  the  regularity  with  which 
many  of  the  work-people  passing  along 
paid  their  respects  at  a  small  shop,  the 
only  one  then  open,  where  fancy  rolls 
were  sold,  along  with  wine  and  bran- 
dy, I  thought  of  following  their  e.x- 
ample  to  the  extent  of  trying  how  far 
a  roll  would  add  to  my  comfort.  I 
soon  found  great  reason  to  be  pleased 
with  the  expedient ;  and  discovered 
that  I  was  not  only  less  exhausted  dur- 
ing the  day,  but  more  able  to  follow 
the  lecture  which  concluded  the  visit, 
and  in  possession  of  a  keener  appe- 
tite for  breakfast  at  my  return :  and 
ever  since,  I  have  acted  on  the  prin- 
ciple now  inculcated,  and  with  marked 
benefit.  I  was  then  astonished  at  the 
regularity  with  which  the  Parisian 
workmen  seemed  to  take  their  morn- 
ing allowance  of  brandy  on  their  way 
to  their  labours,  apparently  for  the 
very  purpose  of  getting  that  whole- 
some energy  which  they  ought  to  have 
sought  in  food  alone. 

During  the  prevalence  of  cholera 
both  here  and  on  the  Continent,  it  was 
often  remarked  that  a  large  i)i-opor- 
tion  of  the  attacks  occurred  early  in 
the  morning,  in  persons  who  had  gone 
to  bed  apparently  well.  Chronic  in- 
valids and  persons  of  a  delicate  habit 
of  body  arc  also  familiar  with  the  fact, 
that  animal  heat  and  vigour  diminish 
towards  morning.  When  reduced  in 
strength  by  pulmonary  complaints,  I 
often  passed  the  night  in  comparative 
comfort,  sure  to  awake  about  four  or 
five  o'clock  with  a  feeling  of  cliill  and 
absence  of  animal  heat,  which  I  could 
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not  dissipate  till  after  receiving  suste- 
nance. 

From  these  facts,  the  general  infer- 
ence is  clearly  warranted,  that  delicate 
persons  ought  to  have  some  kind  of 
food  soon  after  rising,  and  that  even 
those  who  are  robust  will  act  wisely 
in  not  exposing  themselves  unneces- 
sarily to  fatigue,  infection,  or  other 
morbid  causes,  without  having  pre- 
viously supplied  the  wants  of  the  sys- 
tem, either  partially  by  a  cup  of  cof- 
fee, tea,  or  milk,  or  entirely  by  a  re- 
gular breakfast.  Where  fever,  for  ex- 
ample, is  in  a  family,  the  danger  of 
infection  will  be  much  greater  to  a 
person  going  directly  from  his  own 
bed  to  the  bed-side  of  the  patient,  than 
to  one  who  first  takes  the  precaution  of 
drinking  were  it  only  a  cup  of  coffee. 
I  have  elsewhere  noticed  the  safety 
which  Captain  Murray  obtained  for 
his  crew  in  the  West  Indies,  partly  by 
attention  to  this  rule  ;  and  have  like- 
wise referred  to  the  experience  of  Sir 
George  Ballingall  in  the  prevention  of 
fever  by  a  similar  expedient. 

In  the  last  edition  of  this  work  it 
was  observed,  that,  in  the  army,  there 
seemed  to  be  much  room  for  improve- 
ment in  the  arrangements  of  the  sol- 
diers' meals.    According  to  the  regu- 
la:tions  then  in  force,  the  dragoons,  for 
example,  breakfasted  at  eight  o'clock, 
and  dined  at  one.   But  as,  in  summer, 
they  rose  at  four  o'clock,  and  in  win- 
ter at  five,  and  were  kept  busy  in  the 
stables  till  eight  o'clock,  the  more  im- 
provident among  them  must,  by  that 
time,  have  been  nineteen  hours  with- 
out food.    They  had  no  allowance  of 
any  kind  after  one  o'clock,  till  the 
following  morning.    The  more  pru- 
dent amongst  them,  it  is  true,  clubbed 
together  for  tea  or  other  evening  re- 
freshmenty,  procured  at  their  own  ex- 
pense.   But  as  many  of  them  were  too 
inconsiderate  to  reserve  any  portion 
of  their  small  pay  for  this  purpose, 
they  had  no  resource  but  to  suistain 
the  pains  of  hunger  as  they  bestcouUl 
till  the  following  morning.  Thiswould 
have  been  a  smaller  evil,  if  their  duties 
required  little  muscular  exertion,  or 
the  climate  were  warm.    But  when  we 
consider  that  most  of  the  men  arc  at 


a  time  of  life  when  the  waste  of  the 
system  is  great,  and  that  their  duties 
are  both  severe  and  long-continued,  it 
is  obvious  that  no  small  suffering  must 
have  resulted  from  such  lengthened 
abstinence.   The  very  exhaustion  thus 
produced  in  the  improvident  men, 
could  not  fail  to  add  great  force  to  the 
craving  for  the  stimulus  of  spirits, 
which  so  few  of  them  are  able  to  re- 
sist, and  which  cannot  be  successfully 
kept  in  check  without  ample  and  re- 
gular sujiplies  of  food.    A  great  im- 
provement, it  is  gratifying  to  add,  has 
since  been  introduced,  by  issuing  an 
order  which   renders   an  afternoon 
meal  of  cofi'ee  and  bread  compulsory, 
as  far  as  this  can  be  effected  by  de- 
ducting the  expense  (about  a  penny 
farthing  daily)  from  the  pay  of  each 
soldier.    The  coffee  is  usually  served 
about  six  o'clock.    We  are  informed 
also,  that  the  dragoons  now  rise  in 
summer  between  five  and  six  o'clock, 
and  in  winter  between  six  and  seven. 

For  similar  reasons,  whenever  the 
young  (who  require  abundant  suste- 
nance) are  made  to  rise  early,  as  in 
many  families  and  hoarding-schools, 
an  early  breakfast  is  almost  an  indis- 
pensable condition  of  health.  On  the 
Continent,  in  such  establishments, 
seven  o'clock  is  the  common  hour  for 
breakfast,  especially  in  summer. 

In  recommending  what  I  conceive 
ought  to  be  the  general  rule,  let  me 
not  be  understood  as  wishing  to  ex- 
tend it  so  far  as  to  advise  those  whose 
matured  or  peculiar  constitutions  ad- 
mit of  two  or  three  hours' activity  be- 
fore breakfast,  to  abandon  what  expe- 
rience proves  to  be  beneficial  to  them. 
My  only  wish  is  to  help  those  who  are 
in  doubt  as  to  choosing  the  plan  which 
is  most  likely  to  be  of  advantage,  and 
to  relieve  those  who  are  already  suffer- 
ing from  ignorance. 


The  morning  meal  being  compara- 
tively a  light  one,  and  the  stomach 
being  then  in  high  vigour,  digestion 
eoes  on  briskly,  so  that  appetite  re- 
vives within  a  sliorter  time  than  after 
the  more  substantial  dinner.  Accord- 
inclv,  in  all  nations  and  classes  oi 
society  not  perverted  from  the  course 
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i  of  nature,  a  longer  interval  than  five 
hours  rarely  elapses  between  break- 
fast and  dinner.  Our  forefathers  dined 
at  noon,  as  our  sailors  continue  to  do 
at  the  present  day.  Over  no  small 
portion  of  the  Continent  of  Europe, 
the  same  primitive  hour  is  still  ad- 

I  hered  to;  and  among  the  labouring  po- 
pulation of  Great  Britain,  one  or  two 
o'clock  is  the  common  dinner-hour, 

J'  eight  or  nine  being  that  of  brealcfast. 

i  Even  the  rich  manufacturers  of  Man- 

1  Chester,  and  other  Englisli  towns,  con- 

"i  tinue  to  this  day  to  dine  at  one  o'clock ; 

I  and  the  very  universality  of  a  mid-day 

;  meal  among  those  who  rise  early,  is 
itself  a  strong  presumption  in  favour 

I  of  its  propriety,  and  of  its  being  in 

<  harmony  with  the  law^s  of  the  animal 

;  economy. 

To  prevent  business  from  interfer- 

i  ing  unduly  with  digestion,  it  was  for- 
merly the  custom  in  large  towns  to 
shut  up  shops  and  counting-houses  for 
two  hours  in  the  middle  of  the  day  ; 
and  in  Switzerland  I  have  seen  the 
same  practice  followed.  The  members 
of  the  family  being  then  assembled, 
relaxation  and  enjoyment  take  the 
place  of  the  cares  of  the  world ;  and 
the  result  is  highly  satisfactory.  The 

j  appetite  is  keen  enough  to  induce  them 

>  to  eat  with  zest  all  that  nature  re- 
quires, while  it  wants  the  resistless 
force  which  ia  given  by  a  fast  of  eight 
or  nine  hours.  There  is,  consequent- 
ly, slower  mastication,  less  cramming, 
and  a  much  earlier  return  of  the  apti- 
tude for  business  ;  while,  at  the  same 
time,  the  mental  and  bodily  faculties 
are  refreshed  by  the  interruption  of 
their  accustomed  labour,  and  the  af- 
fections cherished  by  healthful  domes- 
tic intercourse  taking  place  before  too 
much  weariness  is  induced  to  permit 
of  its  being  enjoyed.    In  England, 

I  such  weariness  is  a  very  common  oc- 
currence. The  parent  and  husband, 
exhausted  by  the  eager  pursuit  of 
wealth  during  the  livelong  day,  re- 

I  turns  homo  in  the  evening  jaded  and 
harassed,  and  little  able  to  take  plea- 
sure or  interest  in  theenjoyments  of  his 
wife  and  family.  Hence,  indeed,  too 
often  arise  indifference  and  estrange- 
ment between  those  whom  Nature  has 


formed  as  if  on  purpose  to  increase 
each  other's  hapjiiness. 

In  enterprising  commercial  commu- 
nities— -in  London  and  Liverpool,  for 
example — it  is  a  common  practice  to 
hasten  away  to  the  counting-room  im- 
mediately after  an  early  breakfast ;  to 
remain  there  in  active  employment 
from  nine  or  ten  o'clock  in  the  morn- 
ing till  six  o'clock  in  the  evening ;  and 
then  to  hurry  home  to  a  late  dinner  at 
six  or  seven  o'clock,  by  which  time 
the  vital  functions  have  become  so  far 
exhausted  as  to  create  a  strong  desire 
for  indulgence  in  something  stimulat- 
ing both  in  food  and  drink.  If  tliis 
desire  be  gratified,  immediate  relief 
will  be  obtained,  and  a  temporary 
feeling  of  comfort  pervade  the  frame ; 
but  nothing  can  be  more  erroneous 
than  to  regard  this  as  a  proof  of  tlie 
indulgence  being  beneficial.  The  or- 
ganism soon  gets  accustomed  to  the 
stimulus ;  its  susceptibility  becomes 
impaired  by  the  frequency  with  which 
the  excitement  is  administex-ed ;  and,  in 
a  short  time,  indigestion  is  the  inevita- 
ble consequence. 

The  evils  attendant  on  this  course 
of  life  are  frequently  aggravated  by 
the  preposterous  means  resorted  to 
for  their  prevention.  Having  some 
vague  notion  that  exercise  im2Jroves 
digestion,  and  not  being  at  all  aware 
that  there  is  an  improper  as  well  as  a 
proper  time  for  taking  it,  many  per- 
sons, after  being  exhausted  by  seven 
or  eight  hours'  confinement  to  the 
counting-house,  proceed  to  take  a  walk 
of  four  or  five  miles  before  going  home 
to  dinner,  and  thus  utterly  throw  away 
the  little  strength  that  was  left  to 
them,  and  are  filled  with  disappoint- 
ment on  finding  their  appetite  and 
digestion  worse  than  before.*  Dr  Paris 
mentions  the  case  of  a  clerk  in  a  pub- 
lic office,  who  brought  upon  himself  all 
the  horrors  of  dyspepsia  and  melan- 
choly by  following  this  plan.  He 
breakfasted  at  nine,  went  to  his  office 
at  ten,  continued  there  till  five,  walked 
till  seven,  and  then  dined,  lie  was 
cured  in  six  weeks,  by  adopting  a 

*  Honpoctinp  tbo  prnpprropitl.ation  of  exercise, 804 
Tho  I'rinini>los  .if  Plivslology  npplloa  to  UoftltU  nnd 
liducKtlon,  cliaptcr  vi. 
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more  rational  regimen,  and  dining  at 
three  o'clock. 

Many  females  and  delicate  persons 
injure  their  powers  of  digestion  by  de- 
laying their  exercise  till  the  system  is 
too  much  exhausted  to  profit  by  it.  In 
boarding-schools,  from  the  desire  which 
is  felt  to  have  all  the  lessons  over  be- 
fore allowing  any  play,  the  same  error 
is  often  committed,  and  with  perni- 
cious effects  on  the  health  of  the  pupils. 

In  the  United  States  of  America, 
again,  an  evil  of  a  different  kind  is 
prevalent.    Dinner  is  not  delayed,  as 
with  us,  till  a  late  hour  in  the  evening; 
but  it  is  snatched  and  eaten  with  a  pre- 
cipitate haste,  equally  hostile  to  moral 
enjoyment  and  to  sound  digestion. 
Amidst  hurry  and  bustle,  and  virhile 
the  mind  is  still  labouring  under  all 
the  anxiety  and  excitement  of  busi- 
ness, the  food  is  swallowed  in  larger 
quantity  than  is  required,  and  very 
imperfectly  masticated.    The  natural 
consequences  are,  that  indigestion  pre- 
vails to  an  extent  unknown  elsewhere; 
and  that  the  thin  and  hungry  lean- 
ness of  the  people  has  become  almost 
as  proverbial  as  the  portly  paunch, 
and  ruddy,  well-fed  cheeks,  of  their 
great  ancestor  John  Bull,  from  whom, 
in  this  respect,  they  have  so  much  de- 
generated. The  error,  however,  seems 
to  be  the  result  more  of  the  exciting 
circumstances  amidst  which  the  Ame- 
ricans live,  than  of  any  merely  consti- 
tutional peculiarity ;  for  similar  trans- 
gressions, attended  by  similar  effects, 
are  only  too  common  on  our  own  side 
of  the  Atlantic,  whenever  the  spirit  of 
competition  runs  high. 

As  a  general  rule,  then,  not  more 
than  five  hours  ought  to  intervene  be- 
twixt breakfast  and  dinner.  If  the 
mode  of  life  be  such  as  involves  great 
activity  in  the  open  air,  or  if  the  period 
of  life  be  one  of  rapid  growth  or  fill- 
ing up  (as  during  youth,  or  convales- 
cence from  illness),  the  interval  ought 
to  be  shortened  ;  whereas,  if  the  mode 
of  life  be  sedentary,  and  unattended 
with  much  activity  of  nutrition,  the 
interval  may  be  considerably  protract- 
ed withbut  little  inconvenience.  M  uch, 
also,  ought  to  depend  on  the  natural 
rapidity  or  slowness  of  digestion.  In 


some  constitutions,  chymification  goes 
on  so  slowly,  that  the  individual  can 
pass  with  ease  eight  or  ten  hours  with- 
out food ;  whereas,  in  others,  it  is  so 
rapid,  that  a  fresh  supply  becomes 
necessary  in  half  the  time.  Spallan- 
zani  himself  was  an  example  of  the 
former  kind;  for  in  him  digestion 
went  on  so  slowly,  that  he  was  unable 
for  study  till  five  or  six  hours  after 
even  a  very  spare  dinner.    The  pro- 
per rule  in  every  case  is,  to  take  din- 
ner at  such  an  interval  after  breakfast  as 
the  return  of  healthy  appetite  indicates, 
whether  that  interval  be  longer  or 
shorter  than  the  average  specified. 
This  rule  is  the  best  which  can  be  fol- 
lowed, because  the  return  of  appetite 
is  the  only  indication  on  which  we 
can  rely,  of  the  stomach  being  now  in 
a  condition  to  secrete  the  necessary 
quantity  of  gastric  juice  for  the  diges- 
tion of  the  meal.    If  we  eat  before 
this  indication  occurs,  a  portion,  at 
least,  of  the  food  will  remain  undi- 
gested, from  deficiency  of  the  secre- 
tion, and  the  stomach  itself  will  be- 
come exhausted  and  debilitated  by 
being  thus  prematurely  forced  to  ex- 
ertion.   If,  on  the  other  hand,  we  de- 
lay too  long  after  the  return  of  appe- 
tite, not  only  the  stomach  itself,  but 
all  the  bodily  organs,  will  suffer  from 
the  want  of  nourishment :  and  if  the 
practice  be  persevered  in,  disease  will 
spring  up  in  that  organ  which  is  na- 
turally the  weakest ;  or  the  system  at 
laro-e  will  become  debilitated,  and 
prone  to  suffer  from  causes  which, 
under  a  better  regimen,  would  have 
been  easily  withstood. 

That,  according  to  the  arrangements 
of  Nature,  the  time  for  dinner  should 
genera Wi/ be  somewhere  about  five  hours 
after  an  ordinary  breakfast,  is  evident 
from  the  almost  universal  return  of 
appetite  at  the  end  of  such  an  interval, 
and  from  the  fact  that  many,  through 
sheer  inability  to  resist  longer  the 
wholesome  cravings  of  nature,  are  in 
the  regular  practice  of  eating  dinner 
at  that  time,  but  to  save  appearances 
cive  it  the  name  of  luncheon;  by  which 
means  they  hold  themselves  entitled 
to  the  enjoyment  of  a  second  and  mora 
substantial  dinner  later  m  the  day. 
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Invalids,  dyspeptics,  and  all  who, 
possessing  vigorous  digestion,  wish  to 
retain  it,  will  do  well  to  follow  the  in- 
tentions of  Nature,  and  observe  the 
intervals  which  she  has  appointed. 
Those  who  disregard  them,  and  still 
digest  without  difficulty,  have  reason 
to  be  grateful  to  Providence  ;  but  they 
may  rest  assured  that  they  will  longer 
enjoy  their  privilege,  and  better  evince 
their  gratitude,  by  regulating  their 
conduct  according  to  the  ordinary  laws 
of  the  animal  economy,  than  by  pre- 
suming too  much  on  their  supposed 
exemption  from  the  bad  consequences 
of  habitual  infringement. 

Supposing  nine  o'clock  to  be  the 
hour  of  breakfast,  the  natural  dinner- 
hour  would  thus  be  two  o'clock  ;  and 
such,  accordingly,  is  that  sanctioned 
by  the  most  extended  experience,  and 
■which  ought  to  be  adhered  to  by  all 
who  wish  to  enjoy  the  highest  health 
of  which  they  are  susceptible,  and  the 
nature  and  regularity  of  whose  occu- 
pations will  admit  of  its  observance. 

Artificially  arranged,  however,  as 
society  novf  is,  whole  classes  of  the 
community,  from  business  and  other 
causes,  find  it  impossible  to  dine  till 
much  later  in  the  day.  The  question 
then  comes  to  be — As  we  cannot  im- 
plicitly follow  the  system  laid  down 
by  Nature,  what  is  the  nearest  ap- 
proximation which  we  can  make  to  it  ? 
Ought  we  to  eat  nothing  till  we  can 
find  time  to  dine,  at  five,  six,  or  seven 
o'clock  ;  or  ought  we  rather  to  take  a 
light  luncheon  at  the  natural  time, 
about  one  or  two  o'clock,  and  delay 
eating  a  more  substantial  meal  till  the 
later  hour  at  which  alone  we  can  find 
leisure  to  digest  it  ? 

From  the  exposition  already  given, 
the  reader  will  have  no  difiiculty  in 
determining  that  the  latter  plan  is 
most  in  accordance  with  the  organic 
laws.  If  we  leave  the  stomach  too 
long  empty,  its  powers,  as  well  as  those 
of  the  system  at  large,  become  impair- 
ed from  exhaustion ;  and  therefore, 
•when  dinner  cannot  bo  taken  earlier 
than  seven  or  eight  hours  after  break- 
fast, most  people  will  find  it  advan- 
tageous to  partake  of  some  slight  re- 
freshment in  the  mean  time — enough 
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to  blunt  the  keenness  of  appetite,  but 
not  entirely  to  destroy  it.  When  a 
person  is  exposed  to  much  bodily  ex- 
ertion in  the  open  air,  or  is  at  the  pe- 
riod of  rapid  growth,  a  portion  of  ani- 
mal food,  or  an  ordinary  luncheon, 
taken  in  moderation,  may  be  allowable, 
and  even  requisite ;  but  where  the 
habits  are  sedentary  and  the  constitu- 
tion formed,  a  bit  of  bread  or  biscuit, 
and  a  glass  of  water,  will  be  far  more 
serviceable.  But  it  is  with  idle  people 
as  with  children.  Leave  them  with- 
out occupation,  and  their  chief  amuse- 
ment will  then  be  derived  from  the  in- 
dulgence of  their  appetites.  Hence 
the  prevalent  pastime  of  forenoon- 
visits  to  the  pasti-y-cook's,  where  the 
appetite  is  indulged  with  as  little  re- 
gard to  the  real  wants  of  the  system, 
or  the  condition  of  the  stomach,  as  if 
digestion  were  meant  merely  as  an  ap- 
pendage to  taste.  Many  young  per- 
sons do  themselves  serious  injury  in 
this  way,  and  then  complain  loudly  of 
the  discomfort  which  attends  the  sub- 
sequent indigestion  of  a  heavy  dinner. 
To  relieve  the  weakness,  arising  not 
from  exhaustion,  but  from  the  oppres- 
sion of  satiety,  they  resort  to  wine,  as 
if  by  adding  fuel  to  the  fire  they  could 
reasonably  hope  to  extinguish  the 
flame ! 

Even  in  fashionable  life  the  supe- 
riority of  Nature's  arrangements  over 
those  of  man  is  ;7o  far  acknowledged, 
that  it  is  an  almost  universal  rule  for 
children  to  dine  early  in  the  day  ;  and 
there  cannot  be  a  doubt  that  the  prac- 
tice is  attended  with  manifold  advan- 
tages to  the  young,  although,  as  re- 
gards their  moral  training,  these  would 
be  greatly  increased  were  they  to  asso- 
ciate at  meals  with  their  parents,  in- 
stead of  being  left  entirely  to  the  com- 
pany and  management  of  servants. 

Here  I  cannot  refrain  from  earnestly 
soliciting  the  attention  of  tlie  reflect- 
ing parent  to  the  injury  inflicted  by 
the  irrational  mode  of  life  and  educa- 
tion to  which  the  young  are  generally- 
subjected.  As  growth  and  nutrition 
are  in  their  higliest  activity  in  youth, 
it  follows  that  at  no  period  of  life  is 
strict  adherence  to  the  organic  laws 
of  so  much  moment  as  tlien ;  because, 
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if  the  system  does  not  receive  at  the 
proper  intervals  the  supplies  of  food 
of  which  it  stands  urgently  in  need, 
it  must  necessarily  become  impaired 
in  tone,  and  more  liable  to  the  in- 
roads of  disease.  The  completed  and 
compact  frame  of  an  adult  may  resist 
for  a  time  delay  or  irregularity  in  its 
supplies ;  but  the  undeveloped  and 
susceptible  organism  of  the  young  suf- 
fers from  the  very  first,  and  the  evil 
increases  in  proportion  as  the  aberra- 
tion from  the  order  of  nature  is  re- 
peated. Ilence  reason,  affection,  and 
enlightened  benevolence,  all  concur  in 
enforcing  a  strict  adherence  to  an  early 
dinner-hour  for  the  young.  On  no 
account  whatever  ought  it  to  be  de- 
layed beyond  one  or  two  o'clock.  And 
yet  if  we  examine  the  customs  of  so- 
ciety, especially  in  the  middle  and 
higher  ranks  resident  in  towns,  we 
find  the  school-occupations  so  irration- 
ally arranged,  that  while  the  children 
are  obliged  to  breakfast  early,  even  in 
winter,  to  reach  school  in  time,  most 
of  them  find  it  impossible  to  dine  till 
five  or  six  o'clock — eight  or  nine  hours 
after  their  first  meal,  instead  of  four  or 
five.  And  when  stunted  growth,  feeble 
digestion,  delicacy,  or  bad  health  re- 
sults as  the  natural  consequence  of  ex- 
haustion, instead  of  ascribing  it  to  its 
true  cause — the  deprivation  of  susten- 
ance— and  trying  to  cure  it  by  a  bet- 
ter regulation  of  the  diet,  it  is  usual 
to  le'ave  the  evil  to  do  its  worst,  and 
to  content  ourselves  with  complacently 
lamenting  the  degeneracy  of  the  age, 
and  boasting  of  the  marvellous  consti- 
tutions and  hardihood  of  the  children 
of  o«9-  younger  day,  whom  neither  wind 
nor  weather  could  hurt.  If  it  were  a 
favourite  colt  or  dog  whose  training 
we  were  superintending,  the  folly  of 
shutting  it  up  all  day  in  a  confined  at- 
mosphere, and  denying  it  exercise  and 
food  at  proper  intervals,  would  be  at 
onco  perceived. 

The  evil,  however,  is  the  soui-co  of 
much  suffering  and  disappointment ; 
and,  as  it  cannot  be  corrected  until  the 
public  is  rendei  ed  fully  aware  of  its 
existence  and  influence,  it  cannot  be 
too  often  brought  under  notice,  or  too 
strongly  condemned.  The  teacher  alone 


has  not  the  power  of  providing  a  re- 
medy.   The  concurrence  and  co-ope- 
ration of  the  parent  are  indispensable; 
but  both  combined  could  easily  effect 
such  a  distribution  of  the  time  and 
business  of  the  school,  as  to  leave  at 
least  two  hours  in  the  middle  of  the 
day  appropriated  to  dinner  and  play 
after  it  in  tlie  open  air.  It  is  no  valid 
objection  to  say  that  in  winter  the  day 
is  too  short  to  allow  the  "sacrifice"  of 
so  much  time.     The  shorter  it  is,  the  j 
greater  is  the  necessity  for  making  the  i 
most  of  it  by  adequate  attention  to  the  ! 
laws  of  health.    The  real  "  sacrifice" 
of  time  is  when  healtli  is  impaired  and  ■  ■ 
progress  retarded  by  undue  confine-  | 
ment,  and  deprivation  of  exercise  in 
the  open  air.    The  very  shortness  of 
the  day,  indeed,  implies  that  we  should  - 
employ  the  hours  of  darkness  in  in-  ! 
door  occupations,  and  make  the  most 
of  the  daylight  by  going  out  while  we 
have  it ;  and  I  have  no  doubt  that,  as 
society  advances,  this  truth  wiU  be  felt 
and  acted  upon  to  the  great  advantage 
and  delight  of  the  young. 

An  additional,  and,  with  ri ght-think- 
ing  people,  an  irresistible  reason  for 
reforming  this  error  in  education  is, 
that,  while  it  injures  the  physical  sys-  ! 
tem,  and  in  delicate  constitutions  se-  i 
riously  affects  the  health,  it  is  scarcely 
less  hurtful  to  the  mind,  for  which  ' 
the  sacrifice  is  made.    Experience  has  i 
shewn,  that  the  excessive  cultivation  of  | 
the  intellectual  faculties  in  the  young,  | 
to  the  disregard  of  the  laws  of  the 
physical  organization,  is  productive  of  | 
evil  even  to  the  intellect.  When  school-  j 
ing  and  tasks  are  continued  daily  for  I 
many  successive  hours,  the  attention 
flags,  and  the  vigour  of  the  mind  be- 
comes impaired  instead  of  being  in- 
creased.    In  this  way  the  progress  | 
made  is  in  the  end  much  smaller,  and 
acquired  at  a  much  greater  risk  of  , 
health  and  life,  than  when  suitable 
intervals  are  allowed,  not  only  for 
eating  meals  at  the  times  required  by 
the  wants  of  the  system,  but  also  for  . 
the  enjoyment  of  adequate  muscular 
exercise  in  the  open  aii-.     In  some 
schools  where  a  more  rational  system 
lias  been  tried— where  the  confinement  I 
to  school  has  been  lessened  by  one- 
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half,  aud  the  time  for  meals  and  exer- 
cise has  been  doubled,  as  well  as  ar- 
ranged on  sound  jihysiological  prin- 
ciples— the  results  have  been,  not  only 
improved  health  and  increased  physi- 
cal activity,  but  also  more  rapid  intel- 
lectual progress,  and  a  more  perfect 
development  of  mental  vigour.  In  the 
one  case  the  mind  is  exhausted  by  the 
continued  and  monotonous  strain  upon 
the  attention,  while  the  body  suffers 
from  want  of  exercise,  food,  and  pure 
air.  In  the  other,  the  mind  is  strength- 
ened by  strong  calls  which  rouse  and 
agreeably  engage  attention,  and  the 
body  also  gains  vigour  from  receiving 
nourishment  at  the  right  time,  and  ob- 
taining that  muscular  exercise  in  the 
open  air  without  which  health  cannot 
long  be  preserved.* 

Supposing  it  to  be  made  an  impera- 
tive condition  of  our  social  existence 
that  we  shall  rise  after  mid-day,  and 
not  go  to  bed  till  a  late  hour  in  the 
morning,  the  present  fashion  of  dining 
at  seven  or  eight  o'clock  becomes  much 
more  rational  than  is  commonly  ima- 
gined by  those  who  declaim  against 
it  without  regard  to  the  concomitant 
circumstances.  It  is,  no  doubt,  a  very 
bad  plan  for  a  man  who  rises  at  seven 
or  eight  o'clock,  breakfasts  at  nine,  and 
goes  to  bed  at  eleven,  to  delay  dining 
till  seven  in  the  evening;  but  it  by  no 
means  follows  that  seven  is  a  bad  din- 
ner-hour for  a  person  who  rises  at 
twelve  or  one  o'clock,  breakfasts  at 
two,  and  goes  to  bed  at  three  in  the 
morning.  The  interval  between  the 
breakfast  at  one  and  dinner  at  seven 
o'clock,  is  the  same  as  between  break- 
fast at  nine  and  dinner  at  three,  name- 
ly six  hours — which  is  little  more  than 
enough.  As  already  observed,  the 
error  lies,  not  in  the  hours  chosen  for 
meals,  but  in  the  utter  perversion  of 
the  whole  system  of  living,  by  which 
night  is  converted  into  day,  and  the 
business  of  life  is  postponed  five  or 
six  hours  beyond  the  time  appointed 
by  the  Creator  for  its  performance. 
So  far  from  the  late  dinner  being  hurt- 

*  The  render  will  And  tliln  suliinct  moro  fuHy  rtls- 
cusood  In  the  Inst  odUion  of  Tho  I'rlncipliin  of  Phy- 

Hoaltli  of  ILo  llrnlii."  ■ 
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ful  in  such  circumstances,  it  would  be 
perfectly  proper  if  the  mode  of  life 
which  leads  to  it  were  itself  impera- 
tive. Under  the  present  perverted 
system,  accordingly,  it  is  only  the  sti- 
mulus and  support  which  the  late  din- 
ner aifords,  that  enable  the  victims  to 
withstand  the  fatigue  even  for  a  single 
week. 

No  one  has  a  stronger  conviction, 
than  the  writer  of  these  pages,  of  the 
injury  done  to  society  by  the  wide  de- 
parture from  the  laws  of  nature,  by 
which  its  present  arrangements  ai'e 
characterised ;  and  no  one  is  more 
anxious  to  contribute  all  he  can  to  re- 
form them :  but  in  returning  to  the  or- 
der of  nature,  the  whole  mode  of  life 
must  be  amended  and  brought  into 
harmony  with  the  laws  of  the  animal 
economy;  and  no  real  progress  will  be 
made  by  merely  altering  the  hour  of 
dinner,  while  the  conditions  which 
have  led  to  the  existing  arrangement 
are  left  unchanged. 

In  the  country,  even  among  the 
higher  classes,  a  greater  approximation 
to  the  order  of  nature  is  observable 
than  in  towns.  The  inducements  to 
sleep  away  the  day,  and  to  be  awake 
during  the  night,  are  diminished  ;  bo- 
dily exercise  and  exposure  to  the  open 
air  are  more  indulged  in  ;  the  appetite 
becomes  keener,  and  digestion  more 
vigorous ;  and,  in  consequence,  meals 
are  taken  an  hour  or  two  earlier.  But 
throughout  all  these  changes,  the  ge- 
neral feature  of  having  some  kind  of 
refreshment,  either  luncheon  or  dinner, 
within  four,  five,  or  six  hours  after 
breakfast,  may  be  pretty  accurately 
traced. 

If.  two  hours  of  relaxation  from 
business  can  be  obtained  about  five 
or  six  hours  after  breakfast,  the  best 
plan,  unquestionably,  is  to  dine  then. 
But  if  this  he  impossible,  and  active 
exertion  of  mind  or  body  must  be 
continued  for  several  hours  longer, 
it  will  be  far  better  to  cat  some  light 
refreshment  in  the  forenoon,  and  to 
postpone  dinner  not  only  till  busi- 
ness is  over,  but  till  half  an  hour  or  an 
hour's  repose  has  allowed  its  attendant 
excitement  or  fatitjm  to  subside.  By 
this  means  the  stomach  will  enter  upon 
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its  duties  witli  vigour,  and  the  dinner 
be  digested  with  greater  comfort  and 
despatch  than  if  we  sit  down  to  table 
the  moment  our  work  is' finished.  It 
hence  appears  that  the  tedious  quarter 
of  an  hour  preceding  the  announce- 
ment of  "  dinner"  is  far  from  being 
lost  to  the  subsequent  digestion  ;  and 
dyspeptic  invalids,  who,  from  pure  ig- 
norance of  the  mischief  they  thereby 
entail  upon  themselves,  are  in  the  ha- 
bit of  engaging  in  study,  business,  or 
exercise,  till  the  last  moment  before 
beginning  to  eat,  would  be  surprised 
at  the  increased  comfort  to  be  derived 
from  allowing  themselves  an  interval 
of  cheerful  relaxation  preparatory  to 
every  meal. 

In  like  manner,  very  few  people, 
immediately  after  eating  a  good  din- 
ner, can  return,  with  continued  impu- 
nity, to  bodily  or  intellectual  labour. 
On  this  account,  actors,  for  example, 
whose  vocation  requires  exertion  of 
both  mind  and  body,  generally  eitlier 
dine  very  early,  or  take  their  chief 
meal  at  night  when  they  return  home, 
the  latter  being  the  most  common 
practice.    Students,  literary  men,  and 
persons  intently  engaged  in  business, 
are  very  apt  to  injure  themselves  by 
neglecting   relaxation   at  and  after 
meals ;  and  I  could  point  even  to  me- 
dical men  of  eminence  who  have  car- 
ried their  disregard  of  the  Creator's 
laws  so  far,  as  systematically  to  have 
continued  their  studies  during  meals, 
till  broken  health  forced  them  to  desist; 
and  who,  in  this  repect,  aggravated 
the  evil  by  the  injurious  influence 
their  example  was  likely  to  exercise 
over  their  young  and  ardent  followers, 
who  naturally  looked  up  to  them  as 
guides. 

The  time  for  dinner  ought,  then,  to 
vary  according  to  the  constitution,  oc- 
cupations, and  mode  of  life  of  the  indi- 
vidual ;  and  the  nearer  the  whole  of 
these  can  be  made  to  approximate  to 
the  intentions  of  Nature,  the  more  vi- 
gorous will  be  the  power  of  digestion, 
and  the  more  complete  the  nutrition 
of  the  body  ;  and  consequently,  the 
more  easily  will  the  stomach  recover 
the  tone  which  it  may  have  lost  from 
previous   mismanagement.  Accord- 


ingly, when  attempting  to  cure  indi- 
gestion, it  ought  never  to  be  forgotten 
for  a  moment,  that  the  most  scrupulous 
adherence  to  the  rules  given  for  the 
proper  selection  of  food,  will  prove  of 
very  little  avail,  if  we  continue  at  the 
same  time  to  neglect  the.ordinary  laws 
of  health:  whereas,  if  we  act  in  ac- 
cordance with  the  conditions  which 
God  has  appointed  for  the  performance 
of  healthy  digestion,  by  early  rising, 


recrular  exercise  of  the  various  func- 
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tions  of  mind  and  body  in  a  free  and 
pure  atmosphere,  eating  modei-ately, 
and  enjoying  social  relaxation  after 
our  meals,  digestion  wiU  be  so  frn- 
strengthened,  even  in  delicate  consti- 
tutions, that  no  very  rigid  adherence 
to  any  particular  kind  of  diet  will  be 
necessary;  it  being  always  understood, 
however,  that  we  shall  not  exceed  in 
quantity  what  the  wants  of  the  system 
require. 

It  would  be  a  waste  of  time  to  dis- 
cuss gravely  whether  tea  or  coffee  ought 
to  be  allowed  in  the  evening.  Custom 
has  already  decided  the  point,  and  ex- 
perience has  shewn  that,  in  modera- 
tion, they  rather  promote  than  impede 
digestion.  But  when  taken  strong  and 
inlarge  quantity,  especially  by  persons 
of  a  sanguine  or  nervous  constitution 
and  weak  digestion,  they  are  decidedly 
hurtful.    Many  ruin  their  health  and 
induce  severe  nervous  depression  by 
the  abuse  of  strong  green  tea,  at  the 
very  time  when  they  profess  not  to 
know  any  cause  to  which  their  misery 
can  be  ascribed.  Literary  men,  artists, 
actors,  and  other  public  performers, 
who  are  subjected  at  times  to  great  in- 
tellectual or  moral  excitement,  also 
very  frequently  suffer  from  the  abuse 
of  tea  or  coffee.    When  the  dinner  is 
early— say  at  one,  two,  or  three  o'clock 

 a  light  meal  of  tea  and  bread  in  the 

evening  is  very  suitable,  as  it  saves  the 
necessity  of  eating  a  heavier  supper.  If 
the  individual  be  accustomed  to  much 
active  exertion  in  the  afternoon,  so  as 
to  cause  considerable  waste  in  the  sys- 
tem, and  especially  if  he  be  young,  a 
small  addition  of  animal  food  may  with 
great  propriety  be  made  to  the  even- 
ing meal.  But,  on  the  other  hand, 
when  the  dinner  is  late,  or  little  cser- 
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)  tlon  is  incurred  after  it,  tea  or  coffee 
i  ought  to  be  used  more  as  a  diluent  than 
\  as  a  meal. 

I  The  French  drink  a  single  cup  of 
i  strong  coffee  without  cream  imme- 
j  diatefy  after  dinner,  and  find  digestion 
1  go  on  all  the  better  for  it.  It  acts  as 
i  a  strong  stimulant,  and  certainly  in- 

■  creases  the  feeling  of  comfort  for  the 
•  time.    Like  all  other  stimulants,  how- 
ever, its  use  is  attended  with  the  dis- 

I  advantage  of  diminishing  the  sensibi- 
I  lity  of  the  part  on  which  it  acts,  and 
,  inducing  weakness.  This  inconveni- 
;  ence  is  not  felt  to  the  same  extent,  in- 
j  deed,  after  coffee  as  after  spirits,  but 
j  still  it  exists ;  and  as  it  is  infinitely 
I  better  that  the  stomach  should  be 
'  brought  up  to  do  its  own  work  willing- 
.  ly,  than  trained  to  depend  upon  assist- 
ance from  without,  such  assistance 
)  ought  to  be  reserved  for  the  relief  of 
occasional  exhaustion,  instead  of  being 
resorted  to  as  a  regular  indulgence. 
I  The  French  jjartake  of  a  much  greater 
i  variety  of  dishes  at  one  meal  than  we 
i  are  accustomed  to  do,  and  may  thus 
;  require  the  aid  of  coffee  to  keep  the 
;  stomach  from  actual  rebellion.  But 

■  the  proper  way  to  obviate  this  neces- 
sity, is  obviously  to  eat  a  more  simple 
and  moderate  meal. 

I  In  determining  the  admissibility  of 
'  a  third  meal,  either  as  tea  or  as  supper, 
the  general  principle  already  laid 
down  ought  to  be  our  guide.  If  no 
luncheon  be  taken,  and  dinner  he  suf- 
ficiently early  to  admit  of  digestion 
being  completed,  and  of  the  stomach 
being  afterwards  recruited  by  repose, 
and  if  the  mode  of  life  be  active,  so  as 
to  occasion  a  natural  return  of  appetite 
before  the  day  is  done,  the  propriety 
of  a  third  meal  cannot  be  questioned. 
But  if  dinner  be  late,  and  there  be  too 
short  an  interval  between  it  and  bed- 
time to  admit  of  digestion  being  finish- 
ed and  the  appetite  renewed,  then  every 
additional  mouthful  swallowed  is  sure 
to  do  mischief,  especially  if,  from  eat- 
ing luncheon,  dinner  is  in  reality  a 
third  meal.  For  example,  the  farmer 
Who  dines  at  two  o'clock,  and,  after 
■walking  about  his  fields  for  three  or 
four  hours  in  the  afternoon,  comes  home 
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in  the  evening  with  a  genuine  and  unde- 
niable appetite,  has  a  legitimate  right 
to  an  additional  supply  of  wholesome 
food  before  going  to  bed;  because  a 
sutEcient  interval  has  elapsed  to  allow 
the  stomach  to  recover  from  the  labour 
of  digesting  his  dinner,  and  because 
the  system,  fi-om  the  continued  waste 
occasioned  by  exercise,  stands  in  need 
of  repair.  In  like  manner,  the  man 
of  fashion  who  dines  at  seven  o'clock, 
and  frequents  assemblies  till  three  or 
four  in  the  morning,  is  well  entitled  to 
some  kind  of  supper  about  one  or  two 
o'clock,  and  could  scarcely  endure  the 
fatigue  attending  his  pleasures,  with- 
out this  farther  sustenance  from  either 
food  or  wine,  or  both.  Even  in  his 
case,  six  hours  may  thus  intervene  be- 
twixt dinner  and  supper;  and  we  know 
that,  on  an  average,  the  digestion  of  a 
moderate  meal  is  finished  in  four  or 
five  hours.  The  chief  difference  be- 
tween him  and  the  farmer  is,  that  the 
farmer  secures  health  and  sound  di- 
gestion by  adhering  in  his  hours  to 
the  institutions  of  the  Creator,  while 
the  man  of  fashion  impairs  his  con- 
stitution and  enfeebles  his  digestion — 
less  by  the  improper  intervals  at  which 
he  eats,  tlian  by  his  wide  departure 
from  the  order  of  nature  in  the  per- 
verse mode  of  life  which  he  adopts. 

If,  influenced  by  the  example  of 
Cornaro,  and  following  the  precepts  of 
ultra-temperance,  we  eat  sparingly, 
dine  early,  live  actively,  and  go  to  bed 
with  the  stomach  entirely  empty,  we 
may  sleep,  but  our  dreams  will  scarcely 
be  more  pleasant,  or  our  sleep  more 
tranquil,  than  if  the  stomach  were 
overloaded.  In  such  circumstances,  a 
gnawing  sense  of  vacuity  is  felt,  which 
is  apt  to  induce  restlessness,  nervous 
impatience,  and  irritability.  I  have 
repeatedly  seen  these  unpleasant  symp- 
toms dispelled,  and  sound  sleep  ob- 
tained, by  no  otlier  prescription  than 
a  cupful  of  arrow-root  an  hour  or  two 
before  bed-time. 

Where  tea  is  made  to  constitute  a 
meal,  supper  is  altogether  superfluous, 
except  in  early  life,  and  in  the  case  of 
those  who  lead  a  very  laborious  exist« 
ence,  and  observe  very  early  liours.  In 
youth,  waste,  growth,  and  nutrition 
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arc  so  active,  that  a  moderate  supper 
is  often  indispensable,  especially  when 
the  muscular  system  is  freely  exer- 
cised in  the  open  air.  But  it  ought  to 
be  of  a  light  nature,  and  taken  at  least 
an  hour  before  going  to  bed.  If  din- 
ner be  taken  early,  and  tea  be  used  in 
the  afternoon,  not  as  a  meal  but  mere- 
ly as  a  diluent,  a  light  supper  will  be 
very  proper. 

In  short,  the  grand  rule  in  fixing 
the  number  and  periods  of  our  meals, 
is  to  proportion  them  to  the  real  ivants  of 
the  system  as  modified  by  age,  sex,  health, 
and  manner  of  life,  and  as  indicated  by 
the  true  returns  of  appetite ;  and,  as  an 
approximative  guide,  to  bear  in  mind 
that,  under  ordinary  circumstances  of 
activity  and  health,  from  three  to  five 
hours  are  required  for  the  digestion  of 
a  full  meal,  and  one  or  two  hours  more 
of  repose  before  the  stomach  becomes 
thoroughly  fit  for  the  resumption  of  its 
labours.  If  the  meal  be  temperate  and 
the  mode  of  life  natural,  digestion  will 
be  completed  in  Irom  three  to  four 
hours,  and  one  hour  of  rest  will  serve 
to  restore  its  tone;  but  if  the  quantity 
of  food  be  great,  or  the  general  habits 
indolent,  digestion  may  be  protracted 
to  five  or  six  hours,  and  two  or  more 
be  required  for  subsequent  repose.  It 
is  therefore  utterly  absurd  and  incon- 
sistent with  the  laws  of  Nature,  to  pre- 
tend, as  many  writers  have  done,  to 
lay  down  rules  which  shall  apply  to 
every  individual  and  to  every  variety 
of  circumstances.     As  already  men- 
tioned, rules  applicable  to  classes  may 
be  prescribed,  because  there  is  a  consi- 
derable similarity  in  the  circumstances 
of  the  individuals  comprehended  in 
each  ;  but  even  there,  numerous  tem- 
porary or  accidental  exceptions  must 
occur,  which  require  appropriate  mo- 
difications of  the  general  rule.  The 
Creator,  indeed,  obviously  does  not 
intend  that  we  should  be  bound  down 
to  the  rigid  observance  of  unimportant 
details  in  diet.    All  that  He  requires 
of  us  is,  that  when  the  evci--varying 
circumstances  in  which  we  are  placed 
Rompel  UB  to  deviate  from  the  abstract 
standard  of  right,  we  shall  still  adhere 
as  far  as  possible  to  the  principles  as- 
signed for  our  guidance.    If  we  do  so 


in  essentials,  great  deviations  from  our 
ordinary  mode  of  living  may  be  made 
at  the  call  of  duty  or  necessity  with 
little  or  no  disturbance  of  health.  In- 
deed, it  is  astonishing  how  rapidly  a 
heal  thy  frame  accommodates  itself  even 
to  great  changes,  when  conducted  with 
ordinary  prudence. 

In  suiting  my  own  mode  of  life  to  j' 
the  circumstances  under  which  I  have 
at  various  times  been  jilaced,  I  have  | 
repeatedly,  even  as  an  invalid,  made  y 
sudden  changes  in  the  hours  of  eating,  i 
with  no  further  injury  than  temporary 
discomfort;  but  then  I  always  adhered 
to  the  general  principles  above  insisted 
on.    It  was  by  some  of  these  experi- 
ments  that  my  attention  was  first 
drawn  to  the  great  influence  of  the  ac-  jj 
cessary  conditions  in  retarding  or  pro-  1 1 
moting  digestion.    At  one  time,  on 
altering  my  place  of  residence  from 
Aix  to  Marseilles,  I  changed  at  once 
from  breakfasting  at  eight  o'clock,  din- 
ing at  two,  and  taking  tea  in  the  even- 
ing, to  breakfasting  at  eleven  and  din- 
ing at  six.    For  the  first  few  days  I 
felt  uncomfortable  from  waitingso  long 
in  the  morning ;  but  by  following  the 
plan  of  taking  a  cup  of  coffee  and  a 
crust  of  bread  soon  after  rising,  and  not 
attempting  any  considerable  bodily 
exertion  till  after  breakfast,  every  feel- 
ing of  inconvenience  ceased,  and  the 
system  completely  adapted  itself  to  the 
change.    Three  months  afterwards,  I 
embat-ked  on  the  ISIediterranean,  and 
again  passed  at  once  to  breakfasting 
between  seven  and  eight  o'clock,  din- 
ing about  noon,  and  taking  tea  in  the 
evening ;  which  I  continued  to  do  for 
some  time  after  arriving  in  Italy.  On 
my  way  home  the  hours  of  eating  were 
never  two  days  the  same,  and  yet  I  did 
not  suffer.    If  breakfast  was  early,  I 
ate  it  with  relish.  If  it  was  late,  I  had 
recourse  to  a  biscuit  or  some  dried 
fruit  early  in  the  morning,  to  sustain 
the  system  in  the  mean  time,  and  was 
ready  for  it  when  it  came.    In  the 
same  way,  if  dinner  was  to-day  atone 
o'clock,  I  took  it  when  it  w.-.s  offered, 
and  had  recourse  to  some  refreshment 
in  the  evening;  if  next  day  it  was 
postponed  till  eight  o  clock,  which 
sometimes  happened,  the  refreshment 
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came  in  the  forenoon,  and  a  moderate 
meal  was  taken  in  the  evening. 

In  these  changes,  however,  it  will 
be  remarked  that  the  laws  of  digestion 
were  in  reality  much  less  infringed  as 
to  time  than  one  might  imagine  from 
merely  hearing  that  I  dined  one  day 
at  noon  and  the  next  day  at  eight 
'    o'clock  in  the  evening.    At  whatever 
hour  the  meal  was  taken,  the  real  wants 
of  the  system  were  supplied  when  they 
manifested  themselves  in  the  form  of 
,    appetite,  and  the  requisite  intervals 
,    were  observed.  If  a  substantial  break- 
!    fast  was  taken  at  eight  o'clock,  then  a 
corresponding  interval  elapsed  before 
another  meal  followed  at  one  or  two. 
If,  again,  the  morning  allowance  was 
I    trifling,  then  the  real  breakfast  fol- 
lowed at  an  interval  coiTespondingly 
1    short,  namely,  at  eleven  o'clock.  So 
also  with  dinner.    And  if  dinner  was 
at  one  o'clock,  tea  followed  at  the  dis- 
tance of  six  or  seven  hours  ;  whereas, 
if  dinner  came  at  six  or  seven  o'clock, 
a  refreshment  preceded  and  nothing 
I    followed  it,  and  the  results  were  com- 
:   fort  and  sound  digestion.  If,  however, 
j    we  yield  unguardedly  to  the  impulse 
j    of  appetite  in  travelling,  and  eat  and 
I    drink  plentifully  instead  of  temperate- 
I    ly,  no  arrangement  of  hours  that  we 
i    can  make  will  render  our  situation 
i    either  pleasant  or  healthful. 

While,  therefore,  it  seems  to  be  ob- 
vious beyond  a  doubt,  that  those  who 
live  according  to  the  laws  of  Nature 
and  begin  their  activity  with  the  morn- 
ing, should  breakfast  betimes,  dine 
early  in  the  day,  and  take  a  lighter 
meal  in  the  evening, — the  reward  of 
j  which  conduct  will  be  health  and  vi- 
gour of  mind  and  body,  unattainable  to 
the  same  extent  by  those  who  live  dif- 
ferently, and  convert  night  into  day, — 
it  would  be  not  less  hurtful  tlian  ab- 
surd to  prescribe  the  same  hours  for 
meals  to  all,  whatever  their  periods  of 
activity,  and  whatever  their  modes  of 
life;  and  I  cannot  help  thinking,  that 
I  it  is  the  preposterous  attempt  to  gene- 
ralise too  much,  while  losing  sight  of 
true  principle  and  the  modifications 
which  it  requires  in  individual  cases, 
that  has  brought  dietetic  precepts  in- 
to disrepute,  and  led  to  the  belief  that 


the  rules  laid  down  are  merely  arbi- 
trary assumptions,  resting  on  no  solid 
foundation  in  the  human  constitution, 
or  in  the  designs  of  our  Creator. 

As  experience  is  the  best  guide  to 
knowledge,  I  may  be  allowed  to  add, 
that,  when  travelling  on  the  Continent 
in  health  and  strength,  I  suffered  more 
from  feverish  fatigue  and  stomachic 
discomfort,  induced  by  ignorant  in- 
fringement of  the  laws  of  digestion, 
than  I  ever  afterwards  did,  even  from 
more  continued  exertion,  when  travel- 
ling as  an  invalid  under  a  better  re- 
gulated system  of  diet.  I  did  not,  in 
either  case,  make  any  exception  to  the 
meals  which  awaited  our  arrival  at  the 
inns,  or  to  the  hours  at  which  they 
were  served.  The  chief  difference  was, 
that,  when  well,  I  ate  till  my  appetite 
was  fully  satisfied,  under  the  notion 
that,  in  travelling,  a  full  diet  is  neces- 
sary to  enable  one  to  withstand  the 
fatigue ;  while,  as  an  invalid,  on  the 
other  hand,  I  ate  more  sjiaringly,  and, 
if  the  regular  meal  was  much  later 
than  usual,  had  recourse  to  biscuit, 
fruit,  or  a  slice  of  cold  meat,  as  an  in- 
termediate refreshment,  to  prevent  the 
stomach  becoming  exhausted  from  too 
long  a  fast.  Following  the  dictates  of 
experience,  I  have  long  adhered  to  the 
latter  plan,  and  am  convinced  that  few 
who  have  tried  both  will  long  prefer 
the  former. 
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i  from  over-oating— Indigestion  often  prevents 

'  '  „reatercvil3— Undor-feedingandgroatmortality 
I  of  the  poor— Fatal  effects  of  under-feeding  in  the 

Navy— Both  mind  and  body  injured  by  defi- 
ciency of  food— Children  of  all  ranlia  often  suffer 
from  this  cause. 

The  next  important  step  in  the  re- 
gulation of  diet,  is  to  determine  the 
(JUAN  TIT Y  which  ouglit  to  be  eaten. 

To  ensure  easy  digestion  and  sound 
health,  the  quantity  of  food  ought  al- 
ways, in  accordance  with  the  physio- 
logical principle  already  explained,  to 
be  proportioned  to  the  extent  of  the 
!  bodily  waste.    This  is  the  only  stand- 
ard which  admits  of  universal  appli- 
;  cation  during  health;  and  if,  disre- 
■  garding  the  temptations  of  taste  and 
luxury,  we  were  always  willing  to 
listen  to  the  plain  and  unbiassed  indi- 
cations of  appetite, — the  only  natural 
index  to  the  wants  of  the  system, — and 
j  to  yield  implicit  obedience  to  its  dic- 
I  tates,  we  should  very  rarely  err  in  eat- 
I  ing  either  too  much  or  too  frequently. 
:  But  as  amidst  the  complicated  arrange- 
'  raentsof  an  advancing  civilisation,  cir- 
.  cumstances  are  constantly  occurring  to 
j  pervert  or  obscure  the  indications  of 
i  nature,  it  becomes  doubly  important 
1  for  us  to  investigate  the  physiological 
!  conditions  on  which  appetite  depends  ; 
I  that  we  may,  as  far  as  possible,  obtain 
j  the  aid  of  reason  in  addition  to  that 
;  of  instinct,  in  interpreting  its  intima- 
j  tions,  and  in  determining  the  quantity, 
as  well  as  the  times,  of  our  meals. 

Nourishment  being  necessary  chiefly 
for  the  purposes  of  repairing  waste  and 
affording  materials  for  growth,  it  is, 
;  of  course,  always  required  in  great- 
j  est  quantity  when  these  processes  are 
;  going  on  most  actively ;  and  both  oc- 
cur in  perhaps  their  highest  intensity 
in  growing  young  men  much  engaged 
in  active  exercise  in  the  open  air.  In 
perfect  liarmony  with  this  fact,  it  is 
well  known  that  in  no  other  circum- 
stances is  appetite  so  keen,  digestion  so 
vigorous  and  rapid,  and  the  demands 
for  food  so  frequent  and  irresistible. 
On  the  other  hand,  when  these  condi- 
tions are  present  in  the  lowest  degree, 
as  in  females  of  a  mature  age  and  indo- 
lent temperament,  living  much  with- 
in doors,  appetite  is  in  general  easily 
satisfied,  and  digestion  so  feeble  as  to 
become  a  frequent  source  of  discom- 


fort.   It  is  true  that  many  persons 
who  are  by  no  means  remarkable  for 
activity,  eat  more  largely  than  others  . 
who  are  subjected  to  much  greater  ■ 
muscular  exertion.    But  in  doing  so 
they  act  in  opposition  to  the  obvious 
dictates  of  nature,and  generally  sooner 
or  later  entail  upon  themselves  a  state 
of  impaired  health,  which  it  is  often 
difficult  to  remedy  without  an  entire 
change  in  their  habits.  Unintentional 
errors  of  this  kind,  indeed,  sometimes 
occur  from  confounding  the  sugges- 
tions of  taste  with  those  of  appetite 
— a  mistake  which  may,  in  general, 
be  easily  guarded  against  by  those 
who  possess  a  moderate  amount  of 
physiological  knowledge.    But  as  the 
whole  value  of  appetite,  as  a  dietetic 
guide,  depends  on  its  intimations  be- 
ing correctly  interpreted,  it  will  be 
useful  if  thereader.before  pursuing  the 
subject  farther,  will  again  peruse  the 
explanation  given  in  the  second  chap- 
ter, of  its  true  nature  and  indications. 

The  leading  principle  to  be  kept 
in  view  then  is,  that  the  Creator  ba-= 
established  a  direct  relation  between 
organic  waste  and  the  desire  for  food  ; 
in  virtue  of  which,  in  a  state  of  health, 
appetite  becomes  more  or  less  keen  in 
proportion  as  waste  goes  on  more  or 
less  rapidly.  But  to  enable  the  reader 
more  easily  to  understand  this  con- 
nexion, I  shall  now  add  to  what  has 
been  already  said  in  the  first  and  third 
chapters,  a  few  remarks  on  the  chan- 
nels through  which  that  waste  takes 
jilace,  and  on  the  purposes  to  which 
food  is  applied  in  repairing  it. 

Liebig  has  not  unaptly  likened  the 
living  animal  body  to  fuel  in  a  state 
of  slow  combustion.  It  is,  in  truth, 
"  a  heated  mass  which  bears  the  same 
relation  to  external  objects  as  any 
other  heated  mass."  "When  placed  in 
a  cold  atmosphere,  or  surrounded  by 
cold  bodies,  it  rapidly  gives  out  heat ; 
and  when  placed  in  a  highly-heated 
atmosphere,  or  in  contact  with  hot 
bodies,  it  receives  heat  from  them.  In 
England,  and  most  other  parts  of  the 
world,  the  air  is  constantly  muck 
colder  than  the  healthy  human  body  ; 
and,  as  a  necessary  consequence,  heat 
is  continually  abstracted  from  it  witn 
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a  rapidity  proportioned  to  the  cold- 
ness of  the  atmosphere  and  other  sur- 
rounding objects. 

When  the  human  body  is  much 
cooled  down  below  its  natural  stan- 
dard, the  vital  organs  cease  to  act,  and 

i  life  becomes  extinct.  When  the  ab- 
straction of  heat  is  more  rapid  than 
usual,  but  not  sufficiently  so  to  cause 
immediate  death,  the  vital  operations 
become  impaired,  and  disease  ensues  ; 
which,  if  no  means  be  used  to  counter- 
act the  cooling  process,  also  runs  on 
sooner  or  later  to  a  fatal  termination. 

Such  being  the  relation  of  the  hu- 
man body  to  the  external  atmosphere, 
it  follows  necessarily  that  some  pro- 
vision must  exist  for  the  constant 
generation  of  heat  in  the  animal  eco- 
nomy to  supply  the  place  of  that  which 
is  abstracted,  and  that  the  rapidity  of 
its  generation  must  bear  a  direct  rela- 
tion to  the  rapidity  of  its  abstraction 
by  the  external  cold. 

The  provision  made  for  this  pur- 

1  pose  consists  in  the  combustion,  so  to 
speak,  of  certain  elements  of  the  food 
in  the  animal  economy,  the  result  of 
which  is  the  generation  of  precisely 
the  same  amount  of  heat  as  would  have 
been  produced  had  the  same  quantity 
of  the  same  elements  been  burnt  in  the 
open  air  ;  and  there  is  every  reason  to 
believe,  that  such  combustion  is  the 
sole  cause  of  the  heat  supplied  for  the 
support  of  animal  life. 

The  process  of  ordinary  combustion 
is  well  known  to  consist  in  the  union 
of  the  burning  body  with  the  oxygen 
of  the  air,  and  the  formation  of  a  new 
compound.  In  the  burning  of  a  piece 
of  wood,  for  example,  the  carbon  which 
it  contains  unites  with  the  oxygen  of 
the  air  and  forms  carbonic  acid.  In 
the  burning  of  common  gas,  again,  the 
hydrogen  of  the  gas  combines  with 
the  oxygen  of  the  air  and  constitutes 
water.  In  both  instances,  the  quan- 
tity of  heat  generated  holds  a  fixed 
and  unalterable  relation  to  the  quan- 
tity of  carbon  or  hydrogen  consumed. 
If  the  combination  of  the  two  bodies 
bo  rajjid  or  instantaneous,  the  whole 
heat  will  be  produced  ra[)idly  or  at 
once;  whereas,  if  it  bo  Gltccted  very 
slowly,  so  as  to  require  many  hours  for 


its  completion,  the  quantity  of  heat 
generated  at  any  given  moment  will 
be  very  small,  but  at  the  end  its  total 
amount  will  he  precisely  the  same  as  if 
the  ivhole  had  been  produced  hy  an  in- 
stantaneous and  scorching  explosion. 

Keeping  this  explanation  in  view, 
the  unscientific  reader  will  cease  to  be 
startled  at  the  statement,  that  the  ge- 
neration of  animal  heat  depends  en- 
tirely on  the  combustion  of  the  carbon 
and  hydrogen  of  the  food  within  the 
body.  The  whole  difference  is,  that, 
in  the  animal  economy,  a  comparative- 
ly small  quantity  of  materials  is  con- 
sumed by  a  process  of  slow  and  indirect 
combustion  ;  while  in  a  stove  or  otlier 
fire-place  larger  masses  of  materials  are 
consumed  with  great  rapidity,  and  by 
direct  combination  with  oxygen.* 

Here,  then,  is  one  of  the  great  pro- 
cesses of  waste  which  are  continually 
going  on  in  the  animal  economy,  and 
which  require  to  be  duly  provided  for. 
Our  food  is  the  source  from  which  the 
new  materials  are  derived ;  and  the 
oxygen  with  which  its  constituent  car- 
bon and  hydrogen  combine,  is  supplied 
to  them  in  the  lungs  during  respira- 
tion. Hence,  in  proportion  to  the  ex- 
tent and  frequency  of  the  respirations, 
and  the  quantity  of  oxygen  taken  in, 
is,  ccEteris  paribus,  the  quantity  of  heat 
generated. 

The  relative  proportions  in  which 
the  carbon  and  oxygen,  and  the  hydro- 
gen and  oxygen,  combine  during  com- 
bustion, are  fixed  and  invariable. 
When,  therefore,  oxygen  is  supplied 
to  the  body,  a  proportional  supply  of 
carbon  and  hydrogen  is  required  to 
combine  with  it ;  and  if  this  be  not 
provided,  the  oxygen  attacks  and  de- 
composes or  consumes  the  organism  it- 
self. This  is  what  happens  in  a  healthy 
man  when  deprived  of  a  sufficiency  of 
food.  The  capacity  of  the  lungs  re- 
mains the  same;  but  as  the  scanty  diet 
docs  not  afford  a  sufficiency  of  carbon 
and  hydrogen  to  support  the  animal 
heat,  the  oxygon  takes  what  it  re- 
quires to  make  up  the  deficiency  from 
the  living  body  itself,  which,  consc- 

+  Fornn  Gxplnnatlon  of  tlio  chouil^fry  of  tlio  pro- 
rnsHoffilow  conibuntion,  pco  Licblg's  Animal  Oho- 
mislry,  third  cel.,  p.  32,  el  tcq. 
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quently,  undergoes  decay,  with  a  rapi- 
dity proportioned  to  tiie  scantiness  of 
the  food,  and  the  largeness  of  the  sup- 
ply of  oxygen  (which  necessarily  va- 
ries with  the  amount  of  exertion  made), 
till  death  terminates  the  scene.  In 
illustration  of  this,  Liebig  quotes  a 
case  from  Dr  Currie,  in  which  an  in- 
dividual, deprived  of  food  hy  in- 
ability to  swallow,  lost  100  lbs.  in 
weight  in  the  course  of  a  single  month. 
And  a  precisely  similar  result  is  ob- 
served in  hybernating  animals,  which 
go  to  sleep,  fat  and  sleek,  in  the  begin- 
ning of  winter,  and  awake  in  spring, 
lean  and  exhausted.  During  the  whole 
of  the  intervening  months  their  heat 
and  vitality  have  been  supported  lite- 
rally by  the  slow  combustion  of  their 
bodies;  and  their  hybernating  tempe- 
rature falls  many  degrees  below  that 
of  their  active  or  summer  state,  sim- 
ply because  the  combustion,  unsup- 
ported by  fresh  supplies  of  fuel  (or 
food),  is  now  too  low  to  generate,  in  a 
given  time,  nearly  the  same  quantity 
of  heat  which  was  produced  in  the  op- 
posite circumstances. 

The  tissues  of  the  body  are  not  all 
consumed  with  equal  rapidity,  or  in 
equal  degrees.    The  fat,  which,  in  a 
given  bulk,  yields  by  far  the  greatest 
amount  of  combustible  material,  disap- 
pears most  rapidly,  and  almost  entire- 
ly.  Chossat  found  that,  on  an  average, 
a  warm-blooded  animal  loses  about 
two-fifths  of  its  weight  before  it  dies  of 
hunger;  and  he  calculated  that,  while 
the  fat  lost  0-933  of  its  total  amount, 
the  blood  lost  0-750,  the  muscidar  sys- 
tem 0-423,  the  organs  of  respiration 
0-222,  the  bones  0-167,  and  the  brain 
and  spinal  cord  only  0  019,  of  their 
original  substance,  which  he  estimated 
from  the  weight  of  the  same  organs  in 
healthy  animals  that  had  been  purpose- 
ly killed.-''^    A  fat  person,  therefore, 
supports  starvation  much  longer  than 
a  lean  one,  as  he  carries  in  his  body  a 
large  supply  of  fuel  on  which  his  sys- 
tem can  fall  back  for  support.  The 
comparatively  small  loss  which  the  ner- 
vous system  suffers  is  very  remarkable. 
Had  the  brain  been  as  liable  to  absorp- 
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tion  as  the  other  tissues  of  the  body, 
one  day's  abstinence  would  have  been 
followed  by  fatuity. 

In  winter,  the  same  weight  of  air 
occupies  a  smaller  space  than  in  sum- 
mer, because  it  contracts  under  the  in- 
fluence of  cold.    As  a  necessary  conse- 
quence, we  inhale  a  larger  quantity  of 
air  in  breathing,  and  also  require  more 
food,  in  cold  than  in  warm  weather. 
This  is  a  beautiful  arrangement  of 
Providence,  being  obviously  designed 
to  counteract  the  more  rapid  cooling 
of  the  body  occasioned  by  the  colder 
atmosphere.    In  accordance  with  this 
arrangement,  the  appetite  invariably 
becomes  keener,  and  the  relish  for  food 
abounding  in  carbon  and  hydrogen  be- 
comes greater,  as  the  intensity  of  the 
cold  increases.    Letellier  found  from 
actual  experiment  that  the  quantity  of 
carbonic  acid  given  off  by  the  lungs 
stands  in  direct  relation  to  the  temper- 
ature of  the  surrounding  atmosphere. 
Thus,  when  the  quantity  of  carbonic 
acid  given  off  in  an  hour  by  a  guinea- 
pig,  at  a  temperature  of  lo''-20''  cen- 
tigrade  (59°-68°  Fahr.)  was  2-080 
grammes,*  it  fell  to  1-453  grammes  at 
a  temperature  of  30°-40°  centigrade 
(86°-104°  Fahr.),  and  rose  to  3-006 
grammes,  when  the  thermometer  mark- 
ed 0°  centigrade  (32°  Fahr.)     In  a 
canary  bird  the  proportion  of  carbonic 
acid  exhaled  at  a  high  and  a  low  tem- 
perature, was  as  1  to  2-5  ;  in  a  green- 
finch, as  1  to  2-2 ;  in  a  guinea-pig,  as 
1  to  2  ;  and  in  two  mice,  as  1  to  2 ; 
thus  clearly  proving  that  the  consump- 
tion of  food  or  fuel  increases  with  the 
cold.t  Within  the  tropics,  where  there 
is  little  waste  of  animal  heat,  the  appe- 
tite is  weak,  and  watery  fruits  and  ve- 
getables are  preferred.    In  temperate 
climates,  where  cooling  goes. on  more 
rapidly,  the  more  nourishing  grains, 
and  animal  food,  come  into  request ; 
while,  in  the  arctic  regions,  vegetable 
food  is  almost  wholly  discarded,  and  the 
fattest  animal  food  and  oils,  abounding 
in  carbon  and  hydrogen,  are  devoured 
with  a  relish,  and  in  quantities,  which 
astound  the  natives  of  more  temperate 
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I  climes.    In  the  frozen  wilds  of  North 
.  America,  the  Hudson's  Bay  Company 
allow  their  servants  Sib.  of  buffalo  meat 
daily  per  man,  and  the  fattest  por- 
tions are  always  preferred.    It  must, 
:  however,  be  observed,  that  this  weight 
includes  bone,  and  that  no  farinaceous 
or  other  vegetable  food  is  supplied.  In 
the  Hudson's  Bay  territory;  pemmican 
is  considered  the  least  bulky  article  of 
nourishment  that  can  be  taken  on  a 
winter  journey.  It  is  prepared  by  dry- 
ing buffalo  meat  in  the  sun,  or  over  a 
fire,  pounding  it,  and  then  mixing  it 
with  one-third  of  its  weight  of  melted 
:  fat.*     Perhaps  no  other  compound 
:  could  afford  a  more  concentrated  sup- 
I  ply  for  the  waste  of  the  body,  and  of 
I  fuel  for  respiration. 

It  is  in  consequence  of  this  depend- 
ence of  animal  heat  upon  the  food  as 
I  its  primary  source,  that,  as  Liebig  re- 
!  marks,  "  the  cooling  of  the  body,  by 
whatever  cause  it  may  be  produced, 
increases  the  amount  of  food  necessary. 
The  mere  exposure  to  the  open  air, 
I  in  a  carriage,  or  on  the  deck  of  a  ship, 
!  by  increasing  radiation  and  vaporiza- 
I  tion,  increases  the  loss  of  heat,  and 
I  compels  UB  to  eat."t    The  same  prin- 
i  ciple  explains  why  cold  wintry  wea- 
ther causes  so  much  suffering  and  mor- 
I   tality  among  the  poor,  who,  esisecially 
in  times  of  manufacturing  distress, 
cannot  obtain  a  sufficiency  of  food  to 
produce  the  requisite  bodily  heat,  or  of 
clothing  to  preserve  that  which  is  ge- 
nerated.   "  A  fall,"  says  the  Regis- 
trar-General, "  of  the  mean  tempera- 
ture of  the  air  from  45°  to  4°  or  5°  be- 
low the  freezing  point  (32°)  of  watei", 
destroys  (in  a  week)  from  300  to  500 
lives  in  London.  It  produces  the  same 
results  on  a  larger  scale  all  over  the 
country  ."J    It  is  indeed  melancholy  to 
think  how  many  thousands  of  the  poor 
are,  in  the  midst  of  the  greatest  na- 
tional prosperity,  annually  cut  off  in 
this  way,  by  diseases  originating  ex- 
clusively, if  not  in  absolute  watit,  at 
least  in  a  deficient  supply,  of  the  com- 
mon necessaries  of  life.     In  many 
workhouses   and    hospitals  for  the 
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young,  great  injury  has  been  done  by 
reducing  the  diet  to  the  lowest  ebb,  and 
not  allowing  sufficient  clothing  or  fire 
to  insure  adequate  bodily  heat. 

In  Franklin's  Journey  to  the  Polar 
Seas,  we  find  the  following  observa- 
tions by  Dr  (now  Sir  John)  Rich- 
ardson, in  reference  to  an  occasion  on 
which  he  was  nearly  drowned  from 
becoming  benumbed  in  attempting  to 
cross  a  river  at  a  low  temperature, 
when  he  was  extremely  reduced  by 
hard  exercise  and  fasting  :  they  bear 
directly  upon  the  point  under  discus- 
sion. "It  may  be  worthy  of  remark," 
he  says,  "  that  I  should  have  had  little 
hesitation  in  any  former  period  of  my 
life,at  plunging  into  the  water  even  be- 
low 31°  Fahr. ;  but  at  this  time  I  was 
reduced  almost  to  skin  and  bone,  and, 
like  the  rest  of  the  jiarty,  suffered  from 
degrees  of  cold  that  would  have  been 
disregarded  in  health  and  vigour.  Dur- 
ing the  wliole  of  our  march  we  expe- 
rienced that  no  quantity  of  clothing 
could  keep  us  warm  while  we  fasted; 
but  on  those  occasions  on  which  we 
were  enabled  to  go  to  bed  with  full 
stomachs,  we  passed  the  night  in  a 
warm  and  comfortable  manner."* 

Animal  heat  being  generated  by  the 
combination  of  the  carbon  and  hydrogen 
of  the  food  with  the  oxygen  of  the  air 
received  into  the  lungs,  and  the  pro- 
portions in  which  they  combine  being 
always  the  same,  it  follows  that  a  per- 
son with  large  and  capacious  lungs 
will  inhale  more  oxygen,  require  more 
food,  and  consequently  generate  more 
heat,  than  one  with  a  small  chest  and 
feeble  respiration.  This  ought,  ac- 
cordingly, to  be  taken  into  account  in 
determining  the  quantity  of  food  to  be 
eaten ;  and  it  would  lead  only  to  mis- 
chief were  a  thin,  narrow-chested  per- 
son to  adopt  the  dietetic  standard  of 
one  oppositely  constituted,  merely  be- 
cause the  latter  found  it  suitable  to  his 
particular  frame. 

The  other  important  purpose  for 
which  food  is  indispensable,  is  to  re- 
pair organic  waste,  and,  in  early  life, 
to  supply  materials  for  growth,  llenco 
it  is  evident;  that  if,  to  the  influence 
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of  a  low  external  temperature,  we  at 
any  time  add  that  of  great  bodily  ex- 
ertion and  rapid  growth,  the  necessity 
for  copious  and  frequent  supplies  of 
nourishing  food  will  become  doubly 
imperative  ;  because,  while  both  the 
lost  heat  and  bodily  substance  must  be 
replaced,  additions  must  also  be  made 
to  the  existing  organism. 

In  endeavouring  to  regulate  the  sup- 
plies of  nourishment  with  due  regard 
to  the  necessities  of  the  system,  our 
chief  reliance  must  be  placed  on  en- 
lightened attention  to  the  dictates  of 
appetite,  between  which  and  organic 
waste,  as  we  have  already  seen,  a  di- 
rect relation  has  been  established  by 
the  Creator.  In  virtue  of  this  relation, 
appetite  is  most  urgent  in  its  demands 
when  growth  is  most  rapid,  and  when 
the  individual  is  subjected  to  severe 
muscular  exertion,  especially  in  the 
open  air,  and  in  cold  weather.  In 
such  circumstances,  the  body  often 
loses  several  pounds  in  weight  in  the 
course  of  a  few  hours ;  and  if  a  corre- 
sponding craving  for  food  were  not  ex- 
perienced with  sufficient  intensity  to 
compel  attention  to  the  wants  of  the 
system,  permanent  inj  ury  would  speedi- 
ly ensue.    Accordingly,  whenever,  in 
consequence  of  great  bodily  activity, 
unusual  organic  waste  occurs,  the  de- 
sire for  food  becomes  proportionally 
keen  and  irresistible.   Appetite,  then, 
when  honestly  and  intelligently  con- 
sulted, is,  generally  speaking,  a  safe 
guide  to  quantity  ;  but  in  following  its 
dictates  we  must  take  care  to  under- 
stand them  aright,  and  neither  to  eat  so 
fast  as  to  prevent  it  from  giving  timely 
intimation  that  we  have  had  enough, 
nor  to  confound  the  mere  gratification 
of  taste,  or  the  yearning  of  a  vacant 
mind,  with  the  natural  craving  of  un- 
satisfied want.  Dr  Beaumont's  remarks 
on  this  subject  are  so  sound,  that  I  can- 
not refrain  from  here  subjoining  a  very 
pertinent  extract  from  his  work  : —  ^ 

"  There  is  no  subject  of  dietetic 
economy,"  says  he,  "  about  which  peo- 
ple err  so  much,  as  that  which  relates 
to  quantity.  The  medical  profession, 
too,  has  been  accessory  to  this  error, 
in  giving  directions  to  dyspeptics  to 
eat  until  a  sense  of  stutiety  is  felt. 


Now,  this  feeling,  so  essential  to  be 
rightly  understood,  never  supervene:, 
until  the  invalid  has  eaten  too  much,  i 
if  he  have  an  appetite,  which  seldom  I 
fails  him.    Those  even  who  are  not 
otherwise  predisposed  to  the  com-  ' 
plaint,  frequently  induce  a  diseased  , 
state  of  the  digestive  organs  by  too  j 
free  indulgence  of  the  appetite.  Of 
this  fact,  the  medical  profession  are,  ge- 
nerally, not  sufficiently  aware.  Those 
who  lead  sedentary  lives,  and  whose 
circumstances  will  permit  of  what  is 
called  free  living,  are  peculiarly  ob- 
noxious to  these  complaints.    By  pay- 
ing particular  attention  to  their  sen-  , 
sations  during  the  ingestion  of  their  i 
meals,  these  complaints  maybe  avoided.  : 
There  appears  to  be  a  sense  of  perfect  : 
intelligence  conveyed  from  the  sto- 
mach to  the  encephalic  centre,  which,  i 
in  health,  invariably  dictates  what  j 
quantity  of  aliment  (responding  to  the  '  i 
sense  of  hunger  and  its  due  satisfac- 
tion) is  naturally  required  for  the  pur-  : 
poses  of  life ;  and  which,  if  noticed 
and  properly  attended  to,  would  prove  ; 
the  most  salutary  monitor  of  health,  \ 
and  efi"ectual  preventive  of  disease. 
It  is  not  the  sense  of  satiety,  for  this  is 
beyond  the  point  of  healthful  indul-  j 
gence,  and  is  Nature's  earliest  indica- 
tion of  an  abuse  and  overburden  of  her 
powers  to  replenish  the  system.    It  ; 
occurs  immediately  previous  to  this,,  j 
and  may  be  known  by  the  pleasurable  j 
sensation  of  perfect  satisfaction,  ease,  , 
and  quiescence  of  body  and  mind.    It  is  : 
when  the  stomach  says  enough  ;  and  is  ; 
distinguished  from  satiety  by  the  dif- 
ference of  the  sensations, — the  former  ; 
feeling  enough, — the  latter  too  much. 
The  first  is  produced  by  the  timely 
reception  into  the  stomach  of  proper 
aliment,  in  exact  proportion  to  the  re- 
quirements  of  Nature,  for  the  perfect 
di  f^estion  of  which  a  dcfin  ite  quantity  of  ' 
gattric  juice  is  furnished  by  the  proper  , 
gastric  apparatus.    But  to  effect  this  j 
most  agreeable  of  all  sensations  and  j 
conditions—  the  real  Elysian  satisfac- 
tion of  the  reasonable  epicure— timely 
attention  must  be  paid  to  the  prelimi- 
nary processes,  such  as  thorough  mas- 
tication, and 'moderate  or  slow  deglu 
tition.  These  are  indispensable  to  the 
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due  and  natural  supply  of  the  stomach 
at  the  stated  periods  of  alimentation  ; 
for  if  food  be  swallowed  too  fast,  and 
pass  into  the  stomach  imperfectly  mas- 
ticated, too  much  is  received  in  a  short 
time,  and  in  too  imperfect  a  state  of 
preparation  to  he  disposed  of  by  the 
gastric  juice. 

"  The  quantity  of  gastric  juice, 
either  contained  in  its  proper  vessels, 
or  in  a  state  of  preparation  in  the  cir- 
culating fluids,  is  believed tobein  exact 
t  proportion  to  the  proper  quantity  of 
i  aliment  required  for  the  due  supply 
:  of  the  system.    If  a  more  than  ordi- 
I  nary  quantity  of  food  be  taken,  a  part 
!  of  it  will  remain  undissolved  in  the 
:  stomach,  and  produce  the  usual  un- 
I  pleasant  symptoms  of  indigestion.  But 
if  the  ingestion  of  a  large  quantity  be 
in  proportion  to  the  calls  of  Nature, 
;  wliich  sometimes  happens  after  an  un- 
I  usual  abstinence,  it  is  probable  that 
more  than  the  usual  supply  of  gastric 
juice  is  furnished  ;  in  which  case  the 
apparent  excess  is  in  exact  ratio  to 
the  requirements  of  the  economy,  and 
never  fails  to  produce  a  sense  of  qui- 
escent gratification  and  healthful  en- 
joyment.   A  great  deal  depends  on 
I  habit  in  this  respect.  Our  Western  In- 
dians, who  frequently  undergo  long 
•  abstinence  from  food,  eat  enormous 
quantities  when  they  can  procure  it, 
with  impunity."    (P.  63.) 

It  is,  accordingly,  from  the  direct 
relation  subsisting  between  organic 

■  waste  and  the  desire  for  food,  that 
:  exercise,  the  effect  of  which  is  always 

to  increase  waste,  is  proverbially  the 
:  first  thing  we  think  of  recommending 
to  improve  the  appetite  and  the  tone 
of  the  digestive  organs,  when  these 
are  observed  to  be  impaired.  And 
where  positive  disease  does  not  exist, 
no  other  remedy  is  half  so  effectual. 

It  is  highly  important  that  we 
should  be  fully  aware  of  the  existence 
of  this  natural  relation  between  waste 
I  and  appetite,  and  between  appetite 
and  digestion ;  because,  if  it  be  real, 
appetite  must,  when  properly  consult- 

■  ed,  be  the  safest  guide  we  can  follow 
in  determining  when  and  how  much 
we  ought  to  eat.  It  is  true,  that,  in 
disease,  and  amidst  the  factitious  calls 


and  wanes  of  civilised  life,  its  sug- 
gestions are  often  perverted,  and  that 
hence  we  may  err  if  we  blindly  follow 
every  thing  which  assumes  its  sem- 
blance, Tiie  conclusion  to  be  drawn 
from  this,  however,  is,  not  that  the 
, sense  of  hunger  will,  if  trusted  to,  ge- 
nerally mislead  us,  but  only  that  we 
must  learn  to  recognise  its  true  dic- 
tates before  we  can  implicitly  trust  to 
its  guidance  :  because,  if  its  dictates- 
are  found  to  be  erroneous  even  when 
consulted  with  care  and  intelligence, 
it  will  constitute  the  only  known  in- 
stance where  the  Creator  has  failed  in 
the  attempt  to  fulfil  His  design.  Such 
an  assumption  is  repugnant  alike  to 
feeling  and  to  reason,  and  will  be  seen 
to  be,  moreover,  vrholly  gratuitous,  if 
we  reflect  how  easily  the  apparent  dis- 
crepancies which  sometimes  present 
themselves  between  the  wants  of  the 
system  and  the  dictates  of  aj)petite,may 
be  explained  on  the  more  solid  ground 
of  our  own  ignorance  or  misapprehen- 
sion. 

Among  the  many  practical  errors 
that  arise  from  overlooking  the  rela- 
tion which  nutrition  ought  to  bear  to 
waste  and  growth,  is  one  often  com- 
mitted by  young  men,  who,  from  hav- 
ing experienced  all  the  pleasures  of  a 
keen  appetite  and  easy  digestion  when 
growing  rapidly  or  leading  an  active 
life,  induce  severe  and  protracted  in- 
digestion, by  continuing,  from  mere 
habit,  to  eat  an  equal  quantity  of  food 
when  growth  is  finished  and  the  sys- 
tem no  longer  requires  the  same  ex- 
tensive supply,  or  when  a  complete 
change  from  active  to  sedentary  ha- 
bits has  greatly  diminished  that  waste 
which  alone  renders  food  necessary. 
This  is,  in  fact,  one  of  the  chief  sources 
of  the  troublesome  dyspeptic  com- 
plaints often  met  with  among  the 
youthful  inhabitants  of  our  larger 
cities  and  colleges,  and  ought  not  to 
be  lost  sight  of  in  the  physical  educa- 
tion of  the  young. 

The  error,  however,  is  unhappily 
not  confined  to  tlie  young,  but  ex- 
tends generally  to  all  whoso  pursuits 
are  of  a  sedentary  nature.  There  are 
many  persons,  especially  in  towns  and 
among  females,  who,  having  their  time 
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and  employments  entirely  at  their  own 
disposal,  carefully .  avoid  every  thing 
which  requires  an  effort  of  mind  or 
body,  and  pass  their  lives  shut  up  in 
warm  rooms,  in  a  State  of  inaction  en- 
tirely incompatible  with  the  healthy 
performance  of  the  various  animal 
functions.  Having  no  bodily  exertion 
to  excite  waste,  promote  circulation, 
or  stimulate  nutrition,  and  being  sel- 
dom exposed  to  the  invigorating  in- 
fluence of  a  cold  atmosphere,  they  ex- 
perience little  keenness  of  appetite, 
have  weak  powers  of  digestion,  and  re- 
quire but  a  limited  supply  of  food.  If, 
while  inactive  and  expending  little, 
such  persons  could  be  contented  to  fol- 
low nature  so  far  as  not  to  provoke  ap- 
petite by  stimulants  and  cookery,  but 
to  eat  and  drink  only  in  proportion  to 
the  wants  of  the  system,  they  would 
fare  comparatively  well.    But  having 
no  imperative  occupation,  and  no  en- 
joyment from  active  and  useful  exer- 
.tion,  they  find  their  time  hanging 
heavily  on  their  hands,  and  are  apt  to 
have  recourse  to  eating  as  the  only 
avenue  to  pleasure  still  open  to  them; 
and,  forgetful  or  ignorant  of  the  re- 
lation between  waste  and  nutrition, 
thev  endeavour  to  renew,  in  the  pre- 
sent indulgence  of  appetite,  the  real 
enjoyment  which  its  legitimate  gratifi- 
cation afforded  under  different  circum- 
stances. Pursuing  the  jileasures  of  the 
table  with  the  same  ardour  as  before, 
they  eat  and  drink  freely  and  abun- 
dantly ;  and,  instead  of  trying  to  ac- 
quire a  healthy  desire  for  food,  and  in- 
creased powers  of  digestion,  by  a  life 
of  active  usefulness  and  exercise  in  the 
open  air,  they  resort  to  tonics,  spices, 
wine,  and  other  stimulants,  which  cer- 
tainly relievefor  the  moment.buteveut- 
ually  aggravate  the  mischief  by  ob- 
scuring its  progress  and  extent.  The 
natural  result  of  this  mode  of  proceed- 
ing is,  that  the  stomach  becomes  op- 
pressed by  excess  of  exertion — healthy 
appetite  gives  place  to  morbid  crav- 
ing sickness,  hcadach,  and  bilious  at- 
tacks become  frequent — the  bowels  are 
habitually  disordered,  the  feet  cold, 
and  the  circulation  irregular— and  a 
state  of  bodily  weakness  and  mental 
irritability  is  induced,  which  consti- 


tutes a  heavy  penalty  for  the  previous 
indulgence.  So  far,  however,  is  the 
true  cause  of  all  these  phenomena  from 
being  perceived  even  then,  that  a  cure 
is  sought,  not  in  a  better  regulated 
diet  and  regimen,  but  from  bitters  to 
strengthen  the  stomach,  laxatives  to 
carry  off  the  redundant  materials  from 
the  system,  wine  to  overcome  the  sense 
of  sinking,  and  heavy  lunches  to  sa- 
tisfy the  morbid  craving  which  they 
only  silence  for  a  little.  Some,  of 
course,  suffer  in  a  greater  and  others 
in  a  less  degree,  according  to  peculiari- 
ties of  constitution,  mode  of  life,  and 
extent  of  indulgence  ;  but  daily  expe- 
rience will  testify,  that,  in  its  main 
features,  the  foregoing  description  is 
not  overcharged,  and  that  victims  to 
such  dietetic  errors  are  to  be  met  with 
in  every  class  of  society. 

Some  interesting  observations  which 
Valentin  made  upon  himself  practi- 
cally illustrate  these  remarks,  by  shew- 
ing the  very  great  influence  of  exer- 
cise over  the  amount  of  the  exhalations 
from  the  skin  and  lungs.  This  distin- 
guished physiologist  having  ascertain- 
ed that  the  mean  of  his  hourly  insen- 
sible exhalations,  during  a  period  of 
three  days,  amounted  to  51-6  grammes 
(about  If  oz.),*  found  that  he  lost  only 
30  grammes  when  hungry  and  occu- 
pied in  writing  before  dinner,  and  that 
the  loss  rose  to  90-5  grammes  when  he 
got  up  and  took  active  exercise.  Dur- 
ing the  period  of  digestion  after  din- 
ner, and  in  a  state  of  repose,  the  loss 
amounted  to  55-4  grammes  ;  and  in  the 
evening,  with  active  exercise  in  the 
sunshine,  to  89-3  grammes,  although  he 
was  very  hungry :  after  supper,  it  rose 
to  132-7  grammes,  with  running  exer- 
cise. A  mere  saunter  did  not  increase 
the  exhalations;  for  he  found  that,  w^hile 
his  loss  was  at  the  rate  of  37'8  grammes 
per  hour  during  two  hours  and  forty- 
five  minutes  spent  in  writing,  includ- 
ing ten  minutes  emjiloyed  in  pacing 
backwards  a'nd  forwards  in  his  study, 
it  amounted,  during  the  subsequent 
liour,  when  he  sauntered  slowly  about, 
to  si-i  grammes.-f 

*  It  win  be  romcmlKTcd  thai  the 
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The  fact  that  Nature  means  the  in- 
active and  indolent  to  eat  and  drink 
less  than  the  busy  and  laborious,  is  es- 
tablished not  only  by  the  diminished 
appetite  and  impaired  digestion  of  hu- 
man beings  who  lead  a  sedentary  life, 
as  contrasted  with  the  keen  relish  and 
rapid  digestion  usually  attendant  on 
active  exercise  in  the  open  air,  but  on 
a  yet  broader  scale  by  the  analogy  of 
all  other  animals.  In  noticing  this  re- 
lation, Dr  Koget  remarks,  that  "  the 
greater  the  energy  with  which  the 
more  peculiarly  animal  functions  of 
sensation  and  muscular  action  are  ex- 
ercised,the  greater  must  be  thedemand 
for  nourishment,  in  order  to  supply  the 
expenditure  of  vital  force  created  by 
these  exertions.    Compared  with  the 
torpid  and  sluggish  reptile,  the  active 
and  vivacious  bird  or  quadruped  re- 
quires, and  consumes,  a  much  larger 
quantity  of  nutriment.    The  tortoise, 
the  turtle,  the  toad,  the  frog,  and  the 
chameleon,  will  indeed  live  for  months 
without  taking  any  food."    "  The  ra- 
pidity of  development,"  he  continues, 
"has  also  great  influence  on  the  quan- 
tity of  food  which  an  animal  requires. 
Thus,  the  caterpillar,  which  grows  very 
quickly,  and  must  repeatedly  throw  oif 
its  integuments,  during  its  continuance 
in  the  larva  state,  consumes  a  vast 
I  quantity  of  food  compared  with  the 
;■  size  of  its  body ;  and  hence  we  find  it 
provided  with  a  digestive  apparatus  of 
considerable  size."*    The  quantity  of 
food  which  some  animals  are  capable  of 
assimilating  is  almost  incredible,  es- 
pecially when  they  are  small  (the  loss 
of  animal  heat  being  then  comparative- 
ly great),  and  are  at  the  same  time 
•very  lively.    Both  of  these  conditions 
lare  united  in  the  mouse,  and  accord- 
i  ingly  we  find,  from  the  experiments  of 
iPhilippi,  that,  in  twenty-four  hours, 
one  weighing  18-73  grammes  con- 
isumed  7-36  grammes,  or  more  than  the 
I  third  of  its  weight,  of  bread,  and  gave 
iOfiF,  in  same  time,  6'83  grammes  of  in- 
I sensible  exhalations.!  Valentin,  in  re- 
I  peating  these  experiments,  found  that 

♦  Hoget'fiBrldgew.'itor  Treatise  on  Animal  and  Vo- 
I  getablo  Phyaiolopry,  vol.  11.,  p.  112. 
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the  carbonic  acid  given  off  daily,  was 
equivalent  to  a  fifth  of  the  weight  of 
the  animal  experimented  upon.*  In 
the  caterpillar,  the  sensible  evacua- 
tions are  bulky  in  proportion  to  the 
food  consumed,  as  the  latter  contains 
a  large  quantity  of  indigestible  woody 
fibre ;  but,  in  the  mouse,  the  amount 
of  transpiration  is  found  to  be  more 
than  si,\  times  the  amount  of  the  uri- 
nary and  alvine  evacuations.  These 
results  are  truly  astonishing,  and  can 
be  explained  only  on  the  supposition 
that  the  animals  rapidly  lose  heat  by 
radiation,  and  that  their  functions  are 
carried  on  with  intense  energy.  The 
movements  of  the  mouse  are  indeed 
very  rapid,  and  we  need  only  to  re- 
flect on  the  liveliness  displayed  by  this 
little  creature  in  its  rotatory  cage,  and 
the  expenditure  of  power  thus  occa- 
sioned, to  see  how  an  ample  supply  of 
nourishment  may  be  rendered  neces- 
sary. 

In  insisting  so  emjjhatically  on  re- 
gular bodily  and  mental  activity,  and 
frequent  exposure  to  the  open  air,  as 
indispensable  to  the  enjoyment  of  a 
good  appetite  and  sound  digestion,  I 
trust  the  attentive  reader  will  not  be 
disposed  to  accuse  mo  of  inconsistency 
because,  when  treating  of  muscular  ex- 
ercise in  a  former  work,t  I  explained 
the  bad  effects,  and  inculcated  the  im- 
Ijropriety,  of  indulging  in  any  consi- 
derable exertion  immediately  be/ore  or 
after  a  full  meal.  It  is  true,  as  there 
mentioned,  that  exercise,  either  in  ex- 
cess or  at  an  improper  time,  impairs 
the  tone  of  the  stomach  ;  but  it  is  not 
on  that  account  the  less  true,  that 
bodily  exertion,  when  seasonably  and 
properly  practised,  is  the  best  promo- 
ter of  appetite  and  digestion  which  wo 
possess  ;  and  it  is  only  under  the  lat- 
ter conditions  that  I  now  speak  of  it 
as  beneficial,  and  even  indispensable, 
to  health.  In  a  work  like  the  pre- 
sent, it  is  obviously  impossible  to 
fence  round  every  general  proposition 
with  the  limitations  which  an  un- 
usual combination  of  circumstances,  or 
a  departure  from  the  state  of  health, 
might  demand.  And,  oven  if  possible, 

♦  I.ehrbuch  dor  rhy.tiologlc,  vol.  I.,  p. 731. 

t  I'rliiclplcs  of  Physiology,  Sic.,  chap.  Iv.  and  v. 
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it  would  not  be  necessary,  as  the  laws 
of  exercise  have  been  so  fully  explain- 
ed in  the  work  alluded  to,  that  their 
re-discussion  here  would  unavoidably 
involve  much  repetition  of  what  has 
already  been  stated  in  its  pages.  At 
the  same  time,  some  warning  remark 
may  be  required  to  prevent  any  risk 
of  misconception  ;  as  it  might  other- 
wise be  plausibly  argued,  for  example, 
that  there  can  be  no  such  relation  as  I 
have  alleged  between  waste  and  appe- 
tite,because  aEuropean  perspiring  un- 
der a  tropical  sun  incurs  great  waste, 
and  yet  loses  both  appetite  and  diges- 
tive power.    To  render  this  a  valid 
exception,  it  must  be  shewn  that  the 
European  is  intended  by  Nature  to  live 
in  a  tropical  climate,  and  that  the  diet 
to  which  he  accustoms  himself  is  that 
sanctioned  by  experience  as  the  best 
adapted  to  his  constitution  under  the 
influence  of  such  a  climate  ;  because, 
if  neither  be  the  case,  his  condition 
must  necessarily  be  more  or  less  closely 
allied  to  the  state  of  disease,  and  there- 
fore be  beyond  the  sphere  to  which 
alone  my  remarks  are  meant  to  apply. 
But  even  in  that  instance  there  is  less 
contradiction  than  may  be  imagined  ; 
for  the  waste  of  the  system,  being 
chiefly  fluid,  excites,  not  hunger,  but 
its  kindred  sensation,  thirst,  to  repair 
the  loss  by  an  unusual  demand  for  re- 
freshing liquids.  It  must  be  recollected 
also,  that  in  tropical  countries  the  loss 
of  animal  heat  is  very  small,  and  con- 
sequently little  food  is  required  to  re- 
place it.   This  is  the  true  explanation 
of  the  diminished  appetite  experienced 
in  warm  climates. 

So  true  is  it  that  the  Creator  has 
established  a  relation  between  action 
and  nutrition,  that  when  we  attempt 
for  any  length  of  time  to  combine  a 
full  and  nutritious  diet  with  syste- 
matic inactivity,  the  derangement  of 
health  which  ensues  gives  ample  proof 
of  the  futility  of  struggling  against 
His  laws.  Certain  individuals,  in- 
deed, may  be  met  with,  who,  from 
some  peculiarity  of  constitution,  suoU 
as  large  lungs,  suffer  less  than  the 
generality  of  mankind  from  making 
:  the  experiment;  but  oven  those  among 


them  who  escape  best,  generally  owe  ! 
their  safety  to  the  constant  use  of  me- 
dicine, or  to  a  natural  excess  in  some  i 
of  the  excretory  functions,  such  as  per- 
spiration or  the  urinary  or  alvine  dis- 
charges, by  means  of  which  the  system 
is  relieved  much  in  the  same  way  as  by 
active  exercise  ;  and  hence  the  remark  j 
made  by  Hippocrates,  that  severe  per-  ] 
spirations  arising  during  sleep,  without 
any  other  apparent  cause,  are  a  sure 
sign  that  too  much  nourishment  is  made 
use  of.    In  others,  again,  the  day  of 
reckoning  is  merely  delayed,  and  there 
is  habitually  present  a  state  of  reple- 
tion, which  clogs  the  bodily  functions, 
and  may  lead  to  sudden  death  by  some 
acute  disease  when  the  individual  is  ap- 
parently in  the  highest  health.    I  am 
acquainted  with  several  individuals  of  ' 
this  description,  who,  in  the  absence 
of  bodily  exercise,  are  accustomed  to 
live  very  fully, — to  eat  in  the  morn- 
ing a  hearty  breakfast,  with  eggs, 
fish,  or  flesh,^ — a  good  solid  luncheon, 
with  wine  or  malt  liquor,  in  the  fore- 
noon,— a  most  substantial  dinner,  with 
dessert  and  several  glasses  of  wine, 
and  afterwards  tea,  and  wine  and  wa- 
ter in  the  evening, — and  who  never- 
theless enjoy  tolerably  good  digestion. 
But  this  advantage  is  in  general  only 
temporary,  and  even  while  it  lasts 
can  scarcely  be  considered  as  a  boon  ; 
because  it  is  gained  at  the  direct  ex- 
pense either  of  a  very  full  habit  of  '■. 
body  and  an  unusual  liability  to  ab- 
dominal congestion  and  all  its  attend-  [ 
ant  evils,  or  of  frequent  and  profuse  l| 
perspirations,  and  severe  attacks  of 
bowel-complaint,  endangering  life;  so 
that,  strictly  considered,  such  cases  are 
far  from  being  exceptions  to  the  gene- 
ral  rule.  I 
It  is,  then,  no  idle  whim  of  the  phy-  l| 
sician  to  insist  on  active  exercise  as 
the  best  promoter  of  appetite  and  di- 
gestion.   Exercise  is,  in  fact,  the  con-  i 
dition  without  which  exhalation  and 
excretion  cannot  go  on  sufficiently  fast 
to  clear  the  system  of  materials  pre- 
viously taken  in ;  and  where  little 
waste  is  incurred,  little  need  of  a 
fresh  supply,  and  consequently,  in  the 
healthy  state,  little  natural  appetite, 
can  exist.  It  is,  therefore,  not  less  un- 
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!  reasonable  than  vain  for  any  one  to  in- 
sist on  possessing,  at  the  same  time, 
the  incompatible  enjoyments  of  luxu- 
rious indolence  on  the  one  hand,  and 
a  vigorous  appetite,  sound  digestion  of 
a  hearty  meal,  and  general  health  of 
body,  on  the  other;  and  no  one  who  is 
aware  of  the  relation  existing  between 
'  waste  and  appetite  can  fail  to  perceive 
1  the  fact,  and  to  wonder  at  the  contrary 
I  notion  having  ever  been  entertained. 
'     Among  the  operative  members  of 
the  community  we  meet  with  innume- 
!  rable  examples  of  an  opposite  condi- 
tion of  the  system,  where,  from  excess 
of  labour,  a  greater  expenditure  of 
1  organic  substance  takes  place  than 
!  the  scanty  diet  is  able  to  repair.  It 
is  true  that  the  disproportion  is  gene- 
'.  rally  not  sufficient  to  cause  that  im- 
I  mediate  wasting  which  accompanies 
;  actual  starvation  ;  but  its  effects  are 
nevertheless  very  jjalpably  manifest 
in  the  depressed  buoyancy,  early  old 
age,  and  shorter  lives,  of  the  labour- 
ing classes.    Few,  indeed,  of  those 
j  who  are  habitually  subjected  to  con- 
:  siderable  and  continued  exertion,  sur- 
I  vive  their  forty-fifth  or  fiftieth  year. 
Exhausted  at  length  by  the  constant 
recurrence  of  their  daily  task  and  im- 
perfect nourishment,  they  die  of  pre- 
mature decay,  long  before  attaining  the 
:  natural  limit  of  human  existence. 

In  those  states  of  the  system,  again, 
such  as  fever,  during  the  continuance 
of  which  most  of  the  secretions  arc 
lessened,  and  that  of  the  gastric  juice 
often  entirely  suspended,  and  where 
food  would  consequently  be  hurtful 
I  rather  than  advantageous,  appetite  is 
scarcely  felt,  and  loathing  often  occu- 
ipies  its  place.    But  the  moment  that, 
I  by  the  diminution  of  the  disease,  the 
:  secretions  and  exhalations  begin  to  re- 
tturn  to  their  healthy  state,  and  nutri- 
ition  is  resumed,  appetite  begins  to  be 
1  again  felt,  and  by  and  by  becomes 
labundantly  vigorous,  in  order  to  re- 
'  store  the  system  to  its  former  state. 
!The  utmost  caution,  however,  is  still 
I  required  in  its  gratification,  as  a  pro- 
1  mature  indulgence  is  almost  certain 
i again  to  stop  the  secretions  and  to 
[produce  a  relajise.    Ignorance  of  this 
.principle  among  the  community  at 
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large,  and  the  consequent  error  of  giv- 
ing food  when  there  is  no  demand  for 
it,  and  no  gastric  juice  to  digest  it, 
often  do  moi-e  to  defeat  the  best  laid 
plans  of  cure  than  the  severity  of  the 
disease  itself.  The  sick  man's  friends, 
in  their  anxiety  to  support  his  strength, 
too  frequently  turn  a  deaf  ear  to  every 
caution  which  is  suggested,  and  stealth- 
ily administer  sustenance  when  the 
system  does  not  require  it,  and  when 
it  serves  only  to  aggravate  the  danger 
and  increase  the  weakness  of  the  pa- 
tient. Since  the  first  publication  of 
the  preceding  passage,  I  have  seen  a 
striking  example  of  its  truth.  The 
patient  was  gradually  recovering  from 
inflammation  of  the  chest,  for  the  cure 
of  which  low  diet  was  for  a  time  in- 
dispensable. By  way  of  supporting  the 
diminished  strength,  the  relations  be- 
gan to  give,  prematurely  and  clandes- 
tinely, about  double  the  quantity  of 
food  which  was  prescribed.  For  twen- 
ty-four hours,  an  increase  of  strength 
was  felt  accordingly  ;  but  very  soon 
it  passed  into  febrile  excitement  with 
a  quick  pulse  and  increased  iveakness. 
A  dangerous  relapse  followed,  and  its 
cause  was  then  discovered.  Abstinence 
was  again  enforced,  and  tartar  emetic 
given  to  excite  nausea.  To  the  sur- 
prise of  the  very  injudicious  relatives, 
the  excitement  began  almost  imme- 
diately to  subside,  and  the  strength  to 
improve,  where  they  had  just  seen  it 
fast  giving  way  under  a  full  diet. 

If  the  purposes  for  which  eating  is 
necessary  be  kept  in  mind,  the  keen 
appetite  and  vigorous  digestion  ob- 
servable in  growing  youths,  and  in 
those  who  undergo  much  active  exer- 
cise in  the  open  air, — and  the  weaker 
appetite  and  feebler  digestion  observ- 
ed during  the  middle  period  of  life, 
especially  in  persons  of  sedentary  ha- 
bits,— will  appear  to  be  in  strict  har- 
mony with  the  wants  of  the  system 
in  the  respective  circumstances.  But 
from  ignorance  of  the  principle  by 
which  the  supply  of  nourishment 
should  be  regulated,  and  from  the 
haste  with  which  every  one  labours  to 
appease  the  cravings  of  Iiunger,  it  may 
bo  affirmed  as  a  general  fact,  that  per- 
sons  iu  easy  circumstances  eat  greatly 
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more  than  is  required  for  their  sus- 
tenance ;  and  the  indigestion  thereby 
induced  is  often  a  salutary  provision 
of  Nature,  to  prevent  the  repletion 
whicli  would  othervrise  ensue. 

Sir  Francis  Head,  in  his  humorous 
book  entitled  Bubbles  from  the  Brunnens 
of  Nassau,  by  an  Old  Man,  expresses 
his  astonishment  at  the  "  enormous 
quantity  of  provisions"  which  the  in- 
valids and  sojourners  at  these  water- 
ing-places "  so  placidly  consume ;" 
and  after  noticing  "  the  heavy  masses 
wliich  constitute  the  foundation  of  the 
dinner,  and  the  successive  layers  of  sal- 
mon— fowls — puddings  — meat  again 
—stewed  fruit— and,  lastly,  majestic 
legs  of  mutton — which  form  the  lighter 
superstructure,"  he  adds  :  "  Nothing 
which  this  world  affords  could  induce 
me  to  feed  in  this  gross  manner.  The 
pig  which  lives  in  his  sty  would  have 
some  excuse,  but  it  is  really  quite 
sliocliing  to  see  any  other  animal  over- 
powering himself  at  mid-day  with 
such  a  mixture  and  superabundance 
of  food."— (P.  71.)    In  another  page 
he  returns  to  the  subject,  and  quaintly 
enough  remarks,  "  that  almost  every 
malady  to  which  the  human  frame  is 
subject  is,  either  by  high-ways  or  by- 
ways, connected  with  the  stomach; 
and  I  must  own  I  never  see  a  fashion- 
able physician  mysteriously  counting 
the  pulse  of  a  plethoric  patient,  or 
with  a  silver  spoon  on  his  tongue,  im- 
portantly looking  down  his  red  in- 
flamed gullet  (so  properly  termed  by 
Johnson  '  the  meat-pipe'),  but  I  feel  a 
desire  to  exclaim,  '  Why  not  tell  the 
poor  gentleman  at  once — Sir,  you've 
eaten  too  much,  you've  drunk  too 
much,  and  you've  not  taken  exercise 
enough!'    That  these  are  the  main 
causes  of  almost  every  one's  illness, 
there  can  be  no  greater  proof  tlian 
that  those  savage  nations  which  live 
actively  and  temperately  have  only 
one  great  disorder — death.    The  hu- 
man frame  was  not  created  imperfect 

 it  is  we  ourselves  who  have  made  it 

so;  there  exists  no  donkey  in  creation 
EG  overladen  as  our  stomachs,  and  it 
is  because  they  groan  under  the  weight 
so  cruelly  imposed  upon  them,  that  we 
see  people  driving  them  before  them 


in  herds  to  drink  at  one  little  brun- 
nen."— (P.  91-2.) 

Our  supposed  "  Old  Man"  is  by  no 
means  singular  in  his  opinions.  The 
celebrated  Roman  physician  Baglivi, 
who,  from  practising  extensively 
among  Catholics,  had  ample  opportu- 
nities  of  observation,  mentions  that, 
in  Italy,  an  unusually  large  propor- 
tion of  the  sick  recover  during  Lent, 
in  consequence  of  the  lower  diet  which 
is  then  observed  in  the  fulfilment  of 
their  religious  duties.  This  fact  is  at 
once  a  testimony  in  favour  of  temper- 
ance, and  a  proof  of  the  assertion  that 
excess  in  quantity  is  a  prevailing  er- 
ror in  society. 

Professor  Caldwell,  of  the  United 
States,  in  one  of  his  vigorously-con- 
ceived and  very  instructive  essays,  in- 
veighs eloquently  against  the  intem- 
pei-ance  of  his  countrymen  in  eating 
as  well  as  in  drinking,  and  tells  them 
that  one  American  consumes  as  much 
food  as  two  Highlanders  or  two  Swiss, 
although  the  latter  are  among  the 
stoutest  of  the  race.    "  Intemperate 
eating,"  says  he,  "  is  perhaps  the  most 
universal  fault  we  commit.    We  are 
all  guilty  of  it,  not  occasionally,  but 
habitually,  and  almost  uniformly  from 
the  cradle  to  the  grave.    It  is  the  bane 
alike  of  our  infancy  and  youth,  our 
maturity  and  age.    It  is  infinitely 
more  common  than  intemperance  in 
drinking;  and  the  aggregate  of  the 
mischief  it  does  is  greater.   For  every 
reeling  drunkard  that  disgraces  our 
country,  it  contains  one  hundred  glut- 
tons—persons, I  mean,  who  eat  to 
excess,  and  suffer  by  the  practice.' 
"  How,  indeed,"  he  afterwards  ex- 
claims "  can  the  case  be  otherwise, 
while  children  and  youth  are  regu- 
larly taught,  hired,  bribed,  or  tempt- 
ed, to  over-eat  themselves  from  their 
birth !    Do  you  ask  me  for  evidence 
in  proof  of  this  charge  ?    Go  to  our 
dining-rooms,  nurseries,  fruit-shops, 
confectionaries,  and  pleasure-gardens, 
—go  even  to  sick-rooms,— and  yoil 
will  find  it  in  abundance.    \  ou  wiU 
witness  there  innumerable  scones  ot 
(Tormandizing,  not  only  productive  ot 
disease  in  those  concerned  in  thera, 
but  in  many  instances  offensive  to  be- 
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!  holders.  The  frightful  mess  often  con- 
sists of  all  sorts  of  eatable  materials 
that  can  be  collected  and  crowded  to- 
!  gether;  and  its  only  measure  is  the 
endui-ance  of  appetite  and  the  capacity 
of  the  stomach.    Lilce  the  ox  in  rich 
pasture-ground,  or  the  swine  at  his 
swill-trough,  men  stow  away  their 
j  viands,  until  they  have  neither  desire 
nor  room  for  any  more.    I  do  not  say 
that  such  eating-matches  always  and 
everywhere  occur  among  us.    But  I 
do  say  that  they  occur  too  frequently, 
:  and  that  they  form  fit  subjects  for  ca- 
i  ricature  pictures,  by  European  tour- 
!  ists,  of  our  domestic  manners.    I  add, 
I  however,  that  similar  scenes  present 
I  themselves  in  every  country  I  have 
i  visited,  where  provisions  are  abundant 
;  and  cheap.'"* 

This  is  a  strongly-dravra  picture, 
;  but,  with  a  modification  in  degree,  it 
is  perhaps  not  less  applicable  to  our 
i  own  and  other  European  countries 
:  than  to  the  United  States.    The  "  Old 
I  Man's"  descrijjtion  of  German  feeding 
I  is  in  its  main  features  essentially  the 
:  same;  and,  so  far  as  my  observation 
I  and  experience  go,  it  is  only  in  a  less 
(  degree  that  we  fall  short  of  our  breth- 
i  ren  in  America.    As  a  general  rule, 
i  we  also  exceed,  though  not  to  the 
I  same  extent.    This  is  owing  partly  to 
I  our  more  advanced  civilization,  and 
'  partly  to  the  greater  diiEculty  of  pro- 
curing the  means  of  excess  ;  and  if  I 
have  resorted  to  Germany  and  the 
United  States  for  the  most  striking 
illustrations  of  the  principle,  it  is  not 
i  for  want  of  examples  at  home,  but 
because  we  are  so  much  more  alive  to 
1  the  errors  of  our  neighbours  than  to 
our  own,  that  the  principle  involved 
in  their  commission  will  bo  more  rea- 
1  dily  recognised  when  pointed  out  in 
'  foreigners,  than  when  its  perception 
is  made  to  imply  condemnation  of  our- 
■  selves. 

It  is  a  trite  observation,  that  me- 
•  dical  men  are  constantly  exclaiming 
:  against  the  eating  propensities  of  their 
patients,  and  inculcating  the  practice 

*  Trnnsylvnnia  Journal  of  Mcdlciiio  for  Scnlem- 
S'i,"'^''  P-  'I'S-  "I'O  Dr  Cnldwoll'n  oxcollont 

'  „""""K'it5  on  Phvsicnl  Education,  and  the  True 
Modo  of  Improving'  Hio  OondiUon  or  Man-"  re- 

i  printed  in  a  clicap  form  for  Maclachlan,  Stewart. 
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of  temperance.  A  late  eminent  phy- 
sician says  :  "  I  believe  that  every  sto- 
mach, not  actually  impaired  by  orga- 
nic disease,  will  perform  its  functions 
if  it  receive  reasonable  attention  ;  and 
when  we  consider  the  manner  in  which 
diet  is  generally  conducted,  both  in  re- 
gard to  quantity  and  to  the  variety  of 
articles  of  food  and  drink  which  are 
mixed  up  into  one  heterogeneous  mass, 
instead  of  being  astonished  at  the  pre- 
valence of  indigestion,  our  wonder 
must  rather  be,  that,  in  such  circum- 
stances, any  stomach  is  capable  of  di- 
gesting at  all.  In  the  regulation  of 
diet,  much  certainly  is  to  bo  done  in 
dyspeptic  cases,  by  attention  to  the 
quality  of  the  articles  that  are  taken ; 
but  I  am  satisfied  that  much  more  de- 
pends upon  the  quantily ;  and  I  am 
even  disposed  to  say,  that  the  dyspep- 
tic might  be  almost  indejoendent  of  any 
attention  to  the  quality  of  his  diet,  if 
he  rigidly  observed  the  necessary  re- 
strictions in  regard  to  quantity. "■'^ 
The  latter  opinion,  which  is  in  perfect 
harmony  with  Dr  Beaumont's  observa- 
tion of  the  power  of  digestion  being 
limited  by  the  amount  of  gastric  juice 
which  the  stomach  is  capable  of  pro- 
viding—  an  amount  varying  with  the 
wants  of  the  system,  and,  consequently, 
with  the  mode  of  life — is  also  forcibly 
though  quaintly  supported  by  a  late 
popular  writer,  who  aiBrms  that  "  it  is 
your  superfluous  second  courses" — 
"  (which  are  seiwed  up  more  to  gratify 
the  pride  of  the  host  than  the  appetite 
of  the  guests) — that  overcome  the  sto- 
mach and  paralyze  digestion,  and  se- 
duce children  of  larger  growth  to  sa- 
crifice the  health  and  comfort  of  seve- 
ral days  for  the  baby-pleasure  of  tick- 
ling their  tongues  for  a  few  minutes 
with  trifles  and  custards. "t 

Cornaro,  Cheyne,  and  others,  have, 
most  absurdly,  attempted  to  determine 
a  standard  quantity  of  food  for  all 
mankind,  and  have  fixed  it  at  the  low- 
est possible  limit.  The  very  attempt, 
however,  sets  at  defiance  the  laws  of 
the  animal  economy ;  since  the  supply 
required  must  necessai-ily  vary  not 

*  Aborcromblo  on  Diseases  of  tlio  Slonwch,  &c. 
lat  cdilion,  p.  72. 

f  Tho  Art  of  Prolonglnir  and  Invigorating  JJfo 
3d  edition,  p.  lOa. 
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only  according  to  the  age,  sex,  and 
constitution  of  the  individual,  but  ac- 
cording to  the  mode  of  life  and  the 
circumstances  by  which  he  is  sur- 
rounded— and  it  would  therefore  be 
not  less  injurious  than  unnatural  for 
any  one  to  adhere  to  the  same  invaria- 
ble proportion.  I  have  seen  several 
instances  in  which  young  men  have 
suffered  considerably  from  adopting 
for  a  time  the  low  scale  of  diet  recom- 
mended by  Cornaro,  or  from  living  ex- 
clusively on  vegetables,  without  regard 
to  the  urgent  demand  for  a  full  supply 
of  nourishing  food  consequent  on  their 
time  of  life,  and  rendered  more  neces- 
sary by  the  active  bodily  exertion  in 
which  they  engaged. 

Mixtures  of  different  kinds  of  food 
are  strongly  condemned  by  almost  all 
writers  on  dietetics,  as  injurious  to  di- 
gestion. They  seem  to  me,  however, 
to  produce  mischief  much  more  by  the 
inducement  to  excess  in  quantity  which 
variety  affords,  than  by  the  mere  mix- 
ture of  different  substances.  In  a 
healthy  stomach,  indigestion  is  rarely 
if  ever  induced  by  eating  several  kinds 
of  food  at  one  meal,  provided  the  total 
amount  consumed  be  not  beyond  the 
wants  of  the  system,  and  do  not  exceed 
the  due  proportion  to  the  quantity  of 
gastric  juice  which  the  stomach  is  able 
to  provide.  When  only  one  dish  is 
partaken  of,  there  is  less  temptation 
to  exceed  in  quantity  than  where  seve- 
ral are  tasted. 

The  first  intimations  of  satisfied 
appetite  are  unquestionably  the  best 
warning  we  can  have  when  to  stop 
eating.  If  we  do  not  go  beyond  this 
point,  the  subsequent  sensations  are 
]3leasurable  and  invigorating,  and,  af- 
ter a  brief  interval,  we  are  perfectly 
disposed  to  return  to  active  exertion. 
But  if  we  eat  more  than  enough,  ful- 
ness and  oppression  are  almost  imme- 
diately experienced,  and  a  consider- 
able time  must  elapse  before  either 
mind  or  body  can  effectually  resume 
its  activity. 

"Where,  from  long  over-indulgence 
or  other  causes,  the  appetite  cannot  be 
safely  followed  as  a  guide  in  regulat- 
ing the  quantity  of  food,  we  shall  not 
er?  very  far  if,  with  due  regard  to  the 


season  of  the  year,  we  proportion  our 
meals  to  the  amount  of  the  preceding 
exercise.    When  this  has  been  active 
and  in  the  open  air,  and  waste  has 
consequently  been  considerable, a libe-  j 
ral  allowance  of  food  will  be  more 
easily  digested  than  perhaps  half  the  , 
quantity  would  be  after  a  week's  in- 
action.   Hence,  it  is  a  great  error  to  Ij 
devour  the  same  quantity  of  food  daily,  ' 
in  summer  and  in  winter,  and  what-  , 
ever  our  mode  of  life  and  bodily  exer- 
tion may  be;  because  "  the  strong  food  i 
which  the  strong  action  of  strong  bo- 
dies  requires  will  soon  destroy  weak 
ones,  if  the  latter  attempt  to  follow  ; 
the  example  of  the  former  :  instead  of  ! 
feeling  invigorated,  their  stomachs  will  i 
be  as  oppressed  as  a  porter  is  with  a 
load  that  is  too  heavy  for  Mm— and  \ 
under  the  idea  of  swallowing  what 
are  called  strengthening,  nourishing 
things,  will  very  soon  make  themselves 
ready  for  the  undertaker."*  And  yet 
nothing  is  more  common  than  to  see 
persons  who  have  passed  from  a  life  of 
varied  activity  in  the  open  air  to  one 
of  a  purely  sedentary  nature  within 
doors,  continue  to  eat— merely  because 
they  have  been  accustomed  to  it — as 
much  food  as  if  they  were  still  engaged 
in  constant  bodily  exertion,  ilany 
females  of  the  higher  and  middle 
classes,  who  scarcely  ever  stir  out  of 
doors  except  to  church,  nevertheless 
make  as  hearty  meals  twice  or  thrice 
a-day  as  if  they  were  undergoing 
pretty  severe  exertion  ;  but  they  sooner 
or  later  reap  their  reward,  and  after 
groaning  for  a  time  under  the  burden 
which  they  have  placed  upon  their  own 
shoulders,  they  either  obtain  relief  by 
the  forced  adoption  of  a  temperate  re- 
gimen, or  "  fall  into  the  hands  of  the 
undertaker." 

In  towns,  we  often  observe  the  bad 
effects  of  over-feeding  in  young  fe- 
male servants,  recently  arrived  from 
the  country.  From  being  accustomed 
to  constant  exercise  and  a  low  tempe- 
rature in  the  open  air,  and  to  the  com- 
paratively innutritious  diet  on  which 
the  labouring  classes  subsist,  they  pass 
all  at  once,  with  appetite,  digestion, 
and  health  in  their  fullest  vagour,  to 
»  Arlof  rrolonglng,  &c.,p.  171. 
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be  confinement  of  a  warm  house,  the 
lupure  atmosphere  of  a  crowded  city. 
Hid  a  rich  and  stimulating  diet.  Ap- 
petite, still  keen,  is  freely  indulged  ; 

but  waste  beinff  diminished  while  nu- 
o 

trition  is  increased,  fulness  is  speedily 
induced,  followed  in  its  turn  by  in- 

lammatory  disease  or  fever,  which 
-oraetimes  cuts  short  life,  where,  with 
better  management,  health  might  have 
been  preserved  for  years.  In  many 
instances,  again,  life  is  saved  by  the 
iigestive  powers  being  the  first  to 

ive  way,  and  refusing  either  to  re- 
.  eive  or  concoct  the  same  quantity  of 
aliment  as  before,  and  the  patient 
then  escapes  with  the  minor  evils  of 
protracted  indigestion.  This  latter 
result  ensued  in  an  instructive  case 
mentioned  by  Heidler,  where  a  mode- 
rate acquaintance  with  the  laws  of  the 
animal  economy  might  have  saved 
months  of  suffering,  and  even  of  dan- 
ger, to  the  patient. — "A  young  woman 
of  a  healthy  constitution,  brought  up 
in  all  the  simplicity  of  country  habits, 
passed  at  once,  on  her  marriage,  to  a 
less  active  mode  of  life,  and  to  a  much 
more  elegant  table.  In  a  short  time 
she  began  to  complain  of  irritability, 
lassitude,  various  spasmodic  sensations, 
and  habitual  constipation .  Hypochon- 
dria was  soon  added  to  the  other  symp- 
toms ;  her  hope  of  becoming  a  mother 
being  ahvays  deceived,  an  additional 
glass  of  wine,  bark,  and  other  tonics, 
were  ordered.  The  evil  increased. 
The  patient  became  melancholic,  and 
believed  that  she  was  always  swallow, 
ing  pins.  In  the  course  of  the  year, 
she  became  so  emaciated  and  yellow, 
that  her  mother,  who  had  not  seen  her 
for  eleven  months,  could  scarcely  re- 
cognise her.  After  an  eighteen  months' 
course  of  purgatives,  and  two  courses 
of  Marienbad  water,  she  entirely  re- 
covered."* If  the  medical  adv  iser 
first  consulted  in  this  case  had  pos- 
sessed the  slightest  acquaintance  with 
the  principle  I  have  been  explaining, 
he  would  no  more  have  regarded  wine 
and  tonics  as  the  best  remedies  for  tlie 
oppressive  languor  of  inordinate  feed- 
ing, than  he  would  have  sought  to  ex- 

• 'ITclrtlor,  Marlenbad  ot  pen  dllToronii  Moyons  cu- 
ratifa  dans  lea  ilalndlca  Chroniqucs,  p.  02. 


tinguish  a  fire  by  pouring  oil  into  the 
flame. 

The  operation  of  the  same  principle 
is  equally  conspicuous  in  girls  sent 
from  the  country  to  the-  work-rooms 
of  fashionable  milliners  and  dress- 
makers in  the  larger  towns.  Ac- 
customed to  constant  and  varied  ac- 
tivity in  the  open  air,  they  are  trans- 
ferred at  once  to  confinement  all  day, 
and  even  till  a  late  hour  at  night,  in 
the  heated  and  impure  atmosphere  of 
a  crowded  work-room,  and  there  en- 
gaged in  sedentary  occupations  of  the 
most  monotonous  description,  which, 
so  far  from  allowing  them  any  oppor- 
tunity of  enjoying  adequate  muscular 
exercise,  scarcely  admit  of  their  even 
changing  their  position.    Under  such 
circumstances  little  waste  takes  place, 
and  the  appetite  and  digestive  powers 
both  give  way,  because  less  food  is 
now  required  to  repair  the  diminished 
loss.    If  the  individual  adapt  her  eat- 
ing to  her  change  of  circumstances, 
she  may  escape  severe  disease;  but  if, 
as  generally  happens,  she,  from  pure 
ignorance,  continue  to  eat  to  the  same 
extent  as  before,  headaches,  sickness, 
bilious  disorder,  and  indigestion,  will 
be  among  the  smallest  of  her  evils,  and 
she  will  have  reason  to  be  thankful  if 
she  do  not  become  the  victim  of  con- 
firmed bad  health.   Another,  and  still 
more  serious  source  of  danger,  how- 
ever, is  the  length  of  time  during 
which  the  work  is  carried  on.  From 
recent  inquiries,  it  appears  that,  in 
the  busy  season,  from  16  to  20  hours' 
work  in  a  crowded  and  ill-ventilated 
room,  is  the  daily  task  allotted  to  the 
young  dressmakers  of  the  metropolis, 
and  that  frequently  they  are  compelled 
to  work  all  night  even  for  two  or 
three  days  in  succession.     This  is  a 
frightful  state  of  bondage,  and  very 
little  is  done  to  alleviate  it ;  and  yet, 
even  independently  of  the  abridgment 
pf  the  hours  of  work  which  is  obvi- 
ously indispensable,  the  simple  pro- 
vision in  establishments  of  this  de- 
scription, of  the  means  of  recreative 
exercise  by  dumb-bells,  shuttlecock, 
or  otherwise,  in  a  large  room  with  open 
windows,  for  a  few  minutes  several 
times  a-day,  would  both  diminish  the 
  a 
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amount  of  suffering,  and  compensate 
for  the  time  expended,  by  producing 
an  increased  aptitude  for  work,  and 
less  frequent  absence  on  account  of 
illness.  In  these  days  of  wide-spread- 
ing philanthropy,  considerations  of 
this  kind  ought  to  be  more  attended 
to  than  they  are. 

The  necessity  of  proportioning  the 
supply  of  food  to  the  expenditure  in- 
curred and  to  the  mode  of  life,  is  still 
further  illustrated  in  the  case  of  indi- 
viduals changing  from  an  agricultural 
or  other  employment  carried  on  in  the 
open  air  in  the  country,  and  involving 
no  very  great  bodily  labour,  to  one 
of  a  mechanical  kind  carried  on  in  a 
close  atmosphere  in  a  city,  and  requir- 
ing severe  and  continued  muscular  ex- 
ertion.   It  is  a  matter  of  experience, 
for  example,  that  the  stout  young  men 
from  the  country,  who  are  generally 
selected  as  apprentices  for  the  labori- 
ous occupation  of  letter-press  printing, 
almost  uniformly  break  down  during 
the  first  ten  or  twelve  months,  and  it 
is  only  after  some  years'  training  that 
they  are  able  to  withstand  the  fatigue. 
The  vitiated  atmosphere  in  which  they 
work  has  some  share  in  producing  this 
result,  but  the  chief  cause  is  undoubt- 
edly the  inadequacy  of  their  ordinary 
diet  to  repair  the  great  expenditure  of 
muscular  substance  to  which  they  are 
habitually  subjected,  and  for  which 
they  have  not  been  previously  prepar- 
ed.   In  the  oflSce  where  this  volume 
is  printed,  four  strong  and  healthy 
lads  were  engaged  in  the  summer  of 
1835  as  pressmen,  and  putto  work  along 
with  an  equal  number  of  experienced 
men.    Before  the  following  February 
every  one  of  the  former  had  been  laid 
up  from  sickness  for  weeks,  although 
the  whole  of  them  were  of  the  most 
sober  and  steady  habits ;  while  not  one 
of  the  older  and  more  experienced  men 
felt  any  inconvenience  fi'om  his  exer- 
tions.     During  the  continuance  of 
growth,  more  ample  supplies  of  food 
are  necessary  than  at  a  later  period  ; 
and  herein  consists  one  important  rea- 
son why  lads  suffer  from  an  amount  of 
fatirrue  which  older  men  undergo  with 
'  impunity,  the  diet  of  both  being  alike. 
The  above  very  instructive  fact  is  be- 


sides deserving  of  attention,  as  corro- 
borating what  I  have  elsewhere  said 
in  regard  to  the  necessity  of  proper 
management  at  the  period  of  transi- 
tion from  youth  to  manhood — a  period 
during  two  or  three  years  of  which 
more  good  or  more  mischief  may  be 
done  to  the  human  constitution  than 
during  almost  any  other  ten  years  of 
life.*    That,  in  times  past,  pressmen 
have  suffered  at  least  as  much  from 
their  own  mismanagement  as  from  the 
nature  of  their  employment,  is  ren- 
dered probable  by  their  proverbial 
dissipation.  In  utter  ignorance  of  the 
structure  and  laws  of  the  animal  eco- 
nomy, they  naturally  sought  to  relieve 
the  exhaustion  under  which  they  suf- 
fered, by  the  stimulus  of  spirits  and 
other  intoxicating  liquors,  instead  of 
seeking  it — where  only  it  can  be  ef- 
fectually obtained,  and  at  a  cheaper 
rate — in  a  more  wholesome  and  nou- 
rishing diet.    It  is  gratifying  to  per- 
ceive, however,  that  in  this,  as  in  many 
other  trades,  the  progress  of  knowledge 
is  already  leading  to  the  prevalence  of 
more  rational  views,  and  to  the  forma- 
tion of  better  habits. 

There  is  no  period  of  life  during 
which  it  is  of  greater  importance  to 
conform  to  the  intentions  of  Nature  in 
the  regulation  of  diet,  both  as  to  quan- 
tity and  quality,  than  during  the  ear- 
liest part  of  childhood ;  for  at  no  pe- 
riod is  the  neglect  of  them  more  fatal. 
Surprise  is  sometimes  expressed  at  the 
number  of  children  who  are  carried 
off  before  completing  their  first  or  se- 
cond year ;  but  when  we  consider  the 
defective  education,  and  entire  igno- 
rance of  the  human  economy,  not  only 
of  the  nurses  and  servants  to  whose 
care  the  young  are  entrusted,  but  of 
the  parents  themselves,  our  wonder 
ought  to  be,  not  that  so  many  die, 
but  that  so  many  survive.    There  is 
perhaps  not  one  mother  in  ten  thou- 
sand, who,  before  becoming  such,  has 
ever  inquired  into  the  nature  and 
wants  of  the  newly-born  infant,  or 
knows  on  what  principles  its  treat- 
ment ought  to  be  directed  ;  and  hence 
the  hurtful  and  superstitious  notions 


♦  rrlnclplcs  of  Phy.lolofy,  Ic,  13th  edition,  ch»?. 
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concerning  tiie  liuman  economy  whicli 
still  linger  in  the  nursery,  long  after 
they  have  ceased  to  prevail  in  the 
world  of  science. 

Those  whose  opportunities  of  obser- 
vation have  been  extensive  will  agree 
with  me  in  opinion,  that  at  least  one- 
half  of  the  deaths  occurring  during 
the  first  two  years  of  existence  are 
ascribable  to  mismanagement  and  to 
errors  in  diet.  From  pure  ignorance, 
many  mothers  consider  evei-y  expres- 
sion of  uneasiness  as  an  indication  of 
appetite,  and  whenever  a  child  cries 
they  offer  it  the  breast  again,  although 
ten  minutes  may  not  have  elapsed  since 
its  preceding  repast.  Nothing  can  be 
more  injurious  than  this  custom.  It 
overloads  and  oppresses  the  stomach, 
excites  griping  and  bowel-complaints, 
restlessness  and  fever,  and  not  unfre- 
quently  leads  to  fatal  disease  in  the 
I  brain.  It  does  harm  also  by  withdraw- 
ing the  mother's  attention  from  the  real 
source  of  uneasiness. 

It  is  astonishing,  indeed,  with  what 
exclusiveness  of  understanding  eating 
is  regarded  even  by  intelligent  parents 
as  the  grand  solatium  or  panacea  for 
all  the  pains  and  troubles  which  afflict 
the  young.  If  a  child  falls  over  a 
stone  and  bruises  its  leg,  its  cries  are 
immediately  arrested  by  a  sugar-bis- 
cuit stuffed  into  its  open  mouth.  If 
its  temper  is  discomposed  by  the  loss 
of  a  toy,  it  is  forthwith  soothed  by  an 
offer  of  sweetmeats,  the  ultimate  effect 
of  which  is  to  excite  colicky  pains  in 
its  bowels,  which  are  worse  than  the 
original  evil,  and  for  which,  in  their 
turn,  it  is  presented  with  "  nice  pep- 
permint drops,"  or  some  other  equally 
pleasant  antidote.  Because  the  mouth 
is  open  when  the  child  is  crying,  and 
the  mouth  leads  to  the  stomach,  parents 
seem  to  think  that  it  is  open  only 
for  the  purpose  of  being  filled,  and 
proceed  to  cram  it  accordingly  ;  for- 
getting all  the  while  that  the  mouth 
leads  also  to  the  wind-pipe,  and  may  be 
open  for  the  admission  of  air  to  the 
lungs  as  well  as  of  food  to  the  stomach, 
— and  that  if  tliey  stuff  it  with  cake 
or  pudding  when  it  is  open  for  the  in- 
halation of  air,  they  run  the  risk  of 
suffocating  the  little  innocent  when 
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their  wish  is  merely  to  soothe  him. 
Everybody  must  have  seen  fits  of  con- 
vulsive cough  induced  by  fragments  of 
food  being  drawn  into  the  windpipe  in 
such  circumstances. 

To  confound  crying  and  the  expres- 
sion of  pain  with  the  cravings  of  hun- 
ger, is  far  from  being  a  matter  of  in- 
difference to  the  child.  If  food  be  given 
when  it  wishes  only  to  be  relieved  from 
suffering,  the  offending  cause  is  left  in 
activity,  and  its  effects  are  aggravated 
by  the  additional  ill-timed  distention 
of  the  stomach.  But  so  far  is  this  im- 
portant truth  from  being  sufBciently 
impressed  on  tlie  minds  of  parents  and 
nurses,  that  nothing  is  more  common, 
when  the  infant  refuses  to  swallow 
more  but  still  continues  to  cry,  than 
to  toss  it  in  the  nurse's  arms  as  if  on 
purpose  to  shake  down  its  food,  and 
then  resume  the  feeding.  And  in  such 
irrational  attempts,  the  perseverance 
of  the  nurse  often  gets  the  better  of 
the  child,  and  forces  it  at  last  to  re- 
ceive the  food  which  it  really  loathes. 

In  former  editions  of  this  work,  I 
took  considerable  pains  to  point  out 
the  principles  according  to  which  diet 
ought  to  be  regulated  during  the  first 
months  of  life  ;  but  as  the  subject  has 
since  been  very  fully  discussed  in  my 
Treatise  on  the  Physiological  and  Moral 
Management  of  Infancy,  I  think  it  un- 
necessary to  enter  into  further  detail 
here. 

That  the  prevalence  of  over-eating 
is  a  general  error  in  society,  especially 
amongthe  sedentary  classes,  is  strongly 
presumable,  even  without  direct  proof, 
from  two  almost  characteristic  circum- 
stances— namely,  the  frequency  of  in- 
digestion in  one  or  other  of  its  nume- 
rous forms,  and  the  very  prevalent 
use  of  purgative  medicines,  with  a 
view  to  remove  from  the  system  the 
superfluous  materials  which  have  been 
poured  into  it  without  any  natural  de- 
nuvnd. 

It  is  certain  that,  in  the  natural 
state  of  man,  the  bowels  are  quite  able 
to  act  regularly  without  the  aid  of 
laxatives.  If  they  are  not,  the  Crea- 
tor must  have  failed  to  accomplish  his 
aim-— a  conclusion  which  no  rational 
mind  can  arrive  at.    If,  on  the  other 
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hand,  they  are  intended  and  constituted 
to  act  without  external  aid,  it  neces- 
sarily follows  that  a  wide  departure 
from  the  order  of  nature  must  have 
taken  place  somewhere,  to  produce  the 
inactivity  which  is  now  so  generally 
complained  of,  especially  among  the 
middle  and  higher  classes,  and  among 
females.    On  the  principle  we  have 
laid  down,  that  nourishment  requires 
to  be  proportioned  to  waste,  it  will 
not  be  difficult  to  explain  in  what 
this  departure  consists.    It  is  in  the 
mode  of  life  being  by  far  too  seden- 
tary to  admit  of  a  sufficiency  either 
of  the  natural  waste,  which  alone 
renders  nourishment  necessary,  or  of 
that  constantly-recurring  contraction 
and  relaxation  of  the  abdominal  and 
respiratory  muscles,  which  has  been 
pointed  out  as  aiding  so  effectually 
the  peristaltic  motions  of  the  intesti- 
nal canal.    If,  in  conformity  with  the 
diminished  wants  of  the  system,  we 
reduce  the  quantity  of  food  and  in- 
crease the  exercise,  neither  the  op- 
pression of  repletion  nor  the  need  of 
opening  medicine  will  be  felt.    But  if, 
along  with  diminished  exhalation  and 
diminished  muscular  action,  we  perse- 
vere in  eating  copiously  of  nutritious 
aliments,  either  digestion  must  fail, 
the  system  become  too  full,  or  some 
artificial  stimulus  be  given  to  aid  the 
bowels  in  expelling  their  superfluous 
contents. 

Such,  accordingly,  are  the  results 
observable  in  everyday  life.    One  man 
is  saved  for  a  time  from  more  serious 
evils  by  his  stomach  becoming  en 
feebled,  and  refusing  to  digest  the  ex- 
cess of  nourishment  which  it  receives. 
In  another,  whose  digestion  is  more 
vigorous,  the  system  becomes  full  and 
excited  to  the  brink  of  active  or  in- 
flammatory disease,  a  sudden  attack  of 
which  hurries  him  to  the  tomb.  While 
a  third  gets  rid  of  the  load  by  stimu- 
lating the  bowels  to  higher  action  than 
is  natural  to  the  mode  of  life  ;  in  other 
words,  artificial  waste  is  excited  by 
purgatives,  to  supply  the  place  of  that 
which  ought  to  result  from  the  active 
use  of  the  bodily  powers,  and  which 
alone  renders  a  full  diet  proper  or  safe. 
It  is  not  enough,  then,  to  sit  by  the 


fire,  blame  Nature,  and  lament  over 
our  unfortunate  constitution,  which 
obliges  us  to  make  such  constant  use 
of  medicine.    In  the  great  majority  of 
instances.  Nature  is  more  willing  to 
do  her  part  than  we  are  to  do  ours, 
and  all  that  she  requires  of  us  is  to  ful- 
fil those  conditions  without  whose  ob- 
servance she  is  powerless,  and  we  are 
unhappy  sufferers.    If  we  exercise  our 
minds  and  bodies  in  healthful  occupa- 
tion, and  seek  to  inhale  the  pure  at- 
mosphere which  God  has  spread  around 
us,  so  as  to  impart  to  the  stomach  and 
bowels  that  gentle  impulse  which  I  have 
already  described  as  necessary  to  their 
proper  action,  we  shall  have  no  need 
of  laxatives  to  assist  them.    But  if  we 
choose  to  live  in  bodily  inaction  with- 
in doors,  and  thus  deprive  the  bowels 
of  all  natural  aid,  let  us  at  least  take 
the  blame  to  ourselves,  and  not  un- 
justly throw  it  upon  the  Ruler  whose 
injunctions  we  thus  practically  despise. 
And  if,  while  leading  this  inactive 
life,  we  continue  tp  gratify  taste  by 
eating  much  more  than  waste  requires, 
and  thus  stand  in  need  of  purgatives 
to  enable  us  to  throw  off  the  load,  let 
us  at  least  be  just,  and,  instead  of  la- 
menting over  a  defective  constitution, 
let  us  deplore  the  ignorance  which  has 
hitherto  blinded  us  to  the  perception 
of  the  truth,  and  led  us  to  blame  a 
Being  whose  arrangements  are  so  evi- 
dently intended  for  our  happiness. 

During  the  active  years  of  childhood 
and  youth,  when  a  strong  instinct  im- 
pels to  much  locomotion  in  the  open 
air,  how  rarely  do  we  find  the  stimu- 
lus of  purgatives  necessary  to  the  pro- 
per action  of  the  bowels,  except  after 
errors  in  diet,  or  some  unusual  acci- 
dent! And  what  is  it  that  induces 
imperfect  activity  in  later  years,  if 
not  the  change  in  the  habits,  occupa- 
tions, and  mode  of  life  ?  If  the  lively 
and  bounding  girl,  whose  loose  and 
unconstrained  attire  admits  of  the 
freest  motion  and  fullest  respiration, 
passes  in  a  few  months  from  the  exu- 
berant and  playful  indulgence  of  her 
feelings,  intellect,  and  muscular  sys- 
tem, to  the  quiet  and  composed  inac- 
tion and  confined  dress  of  a  sedate 
young  lady,  who  never  walks  out,  cx- 
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cept  at  a  measured  pace  to  school  or 
church,  is  it  at  all  wonderful,  that, 
with  an  undiminished  diet,  her  sto- 
mach and  bowels  should  begin  to  act 
with  less  vigour,  and  that,  in  time, 
her  constitution  should  be  so  far  im- 
paired, as  to  render  necessary  the  con- 
stant use  of  laxatives  ?  The  stomach 
and  bowels,  in  fact,  are  regarded  very- 
much  as  if  they  were  independent 
powers  residing  within  us,  and  placed 
there  purposely  for  our  molestation. 
So  many  heavy  charges  are  continually 
brought  against  them,  that  they  can 
scarcely  ever  be  found  in  the  right. 
They  are  blamed  for  every  act  of  mis- 
chief which  cannot  be  clearly  proved 
against  any  other  organ ;  and  yet,  in- 
fluential as  they  are  in  atFecting  our 
comfort,  they  are  treated  by  us  with 
very  little  care  or  ceremony.  Their 
powers  and  wishes  are  consulted  in 
nothing,  but  their  backs  are  loaded, 
at  the  caprice  of  their  owners,  worse, 
as  Sir  P.  Head  observes,  than  any 
pack-horse  ;  nevertheless  we  abuse 
them  most  emphatically  when  they 
sink  to  the  earth  overwhelmed  by  the 
weight  imposed  on  them.  They  are, 
in  short,  the  scape-goats  which  must 
bear  all  our  physiological  delinquen- 
cies, and  save  us  the  pain  of  blaming 
ourselves.  If  they  feel  uneasy  after  a 
heavy  meal,  it  is  not  we  who  are  to 
blame  for  having  eaten  it.  Oh  no  I 
it  is  the  fish  which  lies  heavy  on  the 
stomach,  or  the  stomach  which  is  un- 
fortunately at  war  with  the  soup,  or 
potatoes,  or  some  other  well-relished 
article.  We  have  nothing  to  do  with 
the  mischief,  except  as  meek  and  re- 
signed eufferers.  We  never  eat  more 
than  enough.  We  never  devour  lob- 
sters, or  oysters,  or  salmon,  or  cheese, 
or  any  thing  which  experience  has  told 
us  our  enfeebled  stomachs  cannot  di- 
gest !  We  are  too  prudent  and  self- 
denying  for  that.  And  yet,  somehow 
or  other,  our  stomachs  get  hold  of  all 
these  things  in  spite  of  us,  and  we 
must  pay  the  same  penalty  as  if  ive 
had  eaten  them  deliberately,  and  with 
malice  prepense  !  The  case  is  hard, 
no  doubt,  that  we  cannot  lead  indolent 
and  slothful  lives,  and  yet  enjoy  the 
Incompatible  luxury  of  having  the  ap- 


petite of  a  rustic  and  the  digestion 
of  a  tiger ; — but  since  we  are  so  un- 
fortunately constituted,  that  we  must 
act  like  rational  creatures  or  suffer 
the  penalty,  would  it  not,  after  all,  be 
a  wise  proceeding  to  set  a  better  watch 
on  the  stomach,  and  try  to  subject  it 
to  more  effectual  control  ? 

In  mature  and  middle  age,  after  the 
effervescence  and  boisterous  activity 
of  youth  are  over,  still  greater  caution 
than  before  becomes  requisite.  Growth 
being  now  finished,  nourishment  is 
needed  merely  to  repair  waste ;  and 
accordingly  the  ajDpetite  becomes  less 
keen,  and  the  power  of  digestion  less 
intense.  As  already  mentioned,  if  the 
individual,  even  after  changing  to  a 
sedentary  mode  of  life,  continue  from 
habit  to  eat  as  heartily  a-s  before,  the 
natural  vigour  of  the  digestive  system 
may  enable  it  to  withstand  the  excess 
for  a  time  ;  but  ultimately  dyspepsia, 
or  some  form  of  disease  dependent  on 
indigestion,  will  certainly  ensue.  The 
attempt  to  combine  the  appetite  and 
digestive  power  of  early  youth  with 
the  altered  circumstances  and  compa- 
rative inactivity  of  mature  age,  is  the 
true  source  of  the  multitude  of  bilious 
complaints,  sick-headaches,  and  other 
analogous  ailments,  now  so  common 
and  so  fashionable  in  civilised  society; 
and  they  will  never  be  got  rid  of  so 
long  as  their  causes  are  allowed  to 
operate  with  unrestricted  freedom. 

There  is  one  form  in  which  adults 
pay  a  very  heavy  penalty  for  attempt- 
ing to  combine  the  enjoyments  of  full 
living  with  an  inactive  mode  of  life, 
and  to  which,  from  its  frequency,  it 
may  be  useful  to  direct  special  atten- 
tion. I  allude  to  abdominal  conges- 
tion, or  that  state  in  which  the  cir- 
culation through  the  abdominal  veins 
becomes  sluggish,  or  partially  obstruct- 
ed, and  ultimately  induces  either  chro- 
nic indigestion  with  great  depression 
of  mind,^or  other  affections  of  a  pain- 
ful and  intractable  nature.  In  the 
great  majority  of  instances,  this  is  the 
true  source  of  the  very  common  affec- 
tion known  by  the  name  of  internal 
piles,  which  not  only  is  the  frequent 
cause  of  much  suffering  and  bad  health, 
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but,  when  once  fully  established,  can 
be  cured  only  by  one  of  the  most  pain- 
ful operations  within  the  whole  pro- 
vince of  surgery. 

-But  while  habitual  temperance  in 
eating,  and  the  adaptation  of  diet  to 
the  mode  of  life,  are  thus  strongly  in- 
culcated, I  am  far  from  recommend- 
ing that  we  should  calculate  with 
scrupulous  minuteness  the  weight  or 
bulk  of  every  morsel  that  we  eat.  The 
stomach,  like  every  other  organ  of  the 
body,  is,  for  the  wisest  purposes,  al- 
lowed a  certain  range,  within  which 
it  may  exercise  its  functions  without 
injury  to  health;  and  it  is  only  in 
virtue  of  such  a  power,  that  it  can 
adapt  itself  to  the  different  circum- 
stances in  which  an  individual  may  be 
placed.  If  every  trifling  change  in 
the  quantity  or  quality  of  food  were 
to  be  followed  by  mischievous  conse- 
quences, no  one  could  retain  health  for 
a  single  day ;  and  if  the  stomach  had 
no  power  of  partially  adapting  itself 
to  a  particular  kind  of  aliment,  every 
change  of  place  and  of  climate  must 
soon  have  been  attended  by  the  loss 
of  health  and  life ;  because  there  are 
scarcely  any  two  places  or  countries 
in  which  precisely  the  same  food  would 
be  set  before  us. 

According  to  this  law  of  adaptation, 
which,  of  course,  has  its  limits,  the 
stomach  may  be  accustomed  to  the  re- 
ception of  either  a  larger  or  a  smaller 
quantity  of  food  than  the  necessities 
of  the  system  require.  If  it  be  ac- 
customed to  too  much,  and  less  than 
usual  be  allowed,  an  unpleasant  feel- 
ing of  vacuity  will  arise,  accompanied 
by  a  craving  for  more ;  but  after  a 
few  days  the  unpleasant  sensation  will 
cease,  and  the  feeling  of  satisfaction 
be  as  great  as  if  a  large  meal  had  been 
taken,  and  digestion  will  become  more 
healthy  and  vigorous  ;  whereas  if, 
merely  to  gratify  the  temporary  crav- 
ing, more  food  continue  to  be  taken 
than  the  system  requires,  ultimate  bad 
health  will  be  the  inevitable  result. 

This  is  precisely  the  error  which  is 
generally  fallen  into.  The  stomach 
is  accustomed  during  youth,^  in  order 
to  carry  on  growth  and  repair  the  or- 
dinary waste  of  the  system,  to  receive 


and  digest  a  larger  quantity  of  food  than 
is  requisite  after  maturity  has  been 
attained.*  From  custom,  however,  we 
continue  to  fill  it  as  liberally  after 
growth  is  completed  and  waste  is  di- 
minished, as  we  did  before,  when  both 
were  at  their  height.  And  if  by  any 
chance  we  eat  less  for  a  day  or  two, 
we  mistake  the  temporary  sense  of 
emptiness  for  an  indication  of  appe- 
tite, and  are  not  satisfied  till  it  is  re- 
moved. The  natural  consequence  is, 
that  we  educate  the  stomach  to  de- 
mand more  food  than  the  system  re- 
quires, and  more  than  it  can  itself 
continue  to  digest  ;  and  hence  the 
numerous  evils  which  we  daily  witness 
as  fruits  of  indigestion. 

In  thus  afflicting  us  with  the  pangs 
of  dyspepsia  as  a  warning  to  more  rea- 
sonable conduct.  Providence  displays 
the  purest  beneficence.  To  place  this 
in  a  clear  point  of  view,  let  us  sup- 
pose digestion  to  continue  perfect, 
notwithstanding  the  daily  reception 
of  an  excess  of  food  into  the  stomach  : 
the  result  will  necessarily  be  the  re- 
gular formation  of  an  undue  quantity 
of  nutritive  chyme ;  this,  in  its  turn, 
will  produce  an  excess  of  blood  through- 
out the  whole  system  ;  and  the  indivi- 
dual will  thus  exist  with  all  his  func- 
tions in  a  state  of  constant  oppression, 
and  in  continual  danger  of  the  rup- 
ture of  a  bloodvessel,  till,  from  mere 
fulness,  some  active  disease  will  be  ex- 
cited, requiring  the  use  of  instant  and 
vigorous  measures  for  its  relief,  or 
very  probably  cutting  short  life.  If, 
then,  we  cannot  subject  our  appetites 
to  the  control  of  reason,  some  other 
check  against  repletion  must  be  pro- 
vided; and,  fortunately  for  us,  such  a 
check  is  frequently  found  in  the  re- 
fusal of  the  stomach  to  continue  to  di- 
gest the  superfluity  of  food.  In  prac- 
tical life  we  meet,  in  fact,  with  both 
results.   Some  persons  are  constituted 

*  In  enrlv  vniiHi,  the  qiianlily  of  carbonic  acid  |ri«n 
oiTbv  llio  lunes  is,  wciplit  for  woifrlil.  nuicli  prcaler 
tlmn'in  malurilv.and  double  that  pivcn  off  in  old.apo. 
If  Uierefore,  we  reprard  the  carbonic  acid  as  an  iiiai- 
calion  of  the  nunnlily  of  food  neccss.iiy  for  the  snp- 
norl  of  the  body,  it  follows  that  a  youth  weiplunff 
loulh".  will  require  double  the  allowance  of  an  oid 
nmn  of  liUo  weight.  The  reader  will  at  once  iM.rceive 
ira™icntiouofthi»fnctlolhoCB5eoftbc 
ncnltoncd  on  p.  08.  For  the  data  on  which  these  cal- 
culations are  toundod,»ec  Valentin's  Lchrbuch,  vol.  L, 

p.  6SS. 
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with  such  vigorous  powers  of  digestion, 
that  no  quantity  of  food  ever  seems  to 
oppress  their  stomachs.    If  they  eat 
habitually  more  than  is  required  to 
'   repair  waste,  generate  heat,  and  sus- 
tain the  system,  they  speedily  sufler 
from  repletion,  or  some  one  or  other 
of  the  diseases  arising  out  of  its  exist- 
L    ence — such  as  abdominal  obstruction, 
1   piles,  inflammation,  apoplexy,  hasmor- 
rhage,  enlargement  of  the  heart,  or 
morbid  growth  in  some  organ  of  the 
body.    In  the  greater  number,  hovi'- 
ever,  of  those  who  exceed  in  quantity, 
the  stomach  itself  becomes  enfeebled 
by  the  over-exertion  to  which  it  is  sub- 
jected ;  it  ceases  to  secrete  the  gastric 
juice  in  due  quantity,  and  of  pro- 
per quality ;  and  the  consequence  is 
impaired  digestion,  which  prevents  the 
food  from  being  duly  converted  into 
1   blood,  and  thus  protects  the  system 
;  from  the  fulness  which  would  other- 
!  wise  be  induced.    Accordingly,  it  is  a 
I  familiar  truth,  that  those  who  eat  most 

■  are  not  always  the  best  nourished — • 
and  that,  on  the  contrary,  the  most 

•  corpulent  men  are  often  those  who  eat 

■  comparatively  little,  but  by  whom  that 
little  is  thoroughly  digested. 

It  is,  therefore,  of  great  importance 
1  to  be  able  to  read  aright  the  instruc- 
i  tions  of  Nature,  and  to  act  in  confor- 
i  mity  with  their  meaning.    In  practi- 
!  cal  benefit  to  ourselves,  it  will  make  a 
:  great  difference  whether  we  regard  in- 
i  digestion  as  merely  an  accidental  and 
I  capricious    occurrence  unconnected 
with  conduct,  or  as  meant  to  warn  us 
!  from  continuing  to  act  against  laws  in- 
stituted to  secure  our  well-being  and 
happiness.    In  the  former  case,  we 
may  go  on  unsuspectingly  in  the  road 
to  destruction  till  it  is  no  longer  in  our 
power  to  turn  back  ;  whereas,  in  the 
latter,  we  cannot  feel  a  single  pang  of 
indigestion  without  being  reminded  of 
some  aberration  from  the  path  of  duty, 
and  seeking  to  return  by  the  shortest 
way.    It  is  too  true  that,  even  when 
aware  that  we  are  going  wrong,  we  do 
I  not  always  choose  to  retrace  our  steps; 
but  it  is  not  less  true,  that  we  shall  be 
more  likely  to  fulfil  the  laws  of  Na- 
ture when  we  are  made  acquainted 
with  their  existence  and  intention, 


than  when  left  in  ignorance.  It  must 
be  observed  also,  that  hitherto  man- 
kind have  not  been  taught  the  requi- 
site knowledge  till  after  their  habits 
of  action  were  formed ;  and  therefore 
no  inference  drawn  from  their  conduct 
in  circumstances  so  unpropitious,  can 
fairly  be  held  as  applicable  to  the  time 
when  such  knowledge  shall  be  commu- 
nicated to  the  young  as  an  indispensa- 
ble part  of  a  useful  education. 

If  over-feeding  be  the  prevailing 
error  among  the  middle  and  higher 
classes  of  the  community,  the  opposite 
condition,  as  I  have  already  observed, 
is  as  unquestionably  that  of  a  large 
proportion  of  the  labouring  poor. 
Pressed  upon  all  sides  by  the  power- 
ful competition  of  constantly  improv- 
ing machinery  and  a  superabundant 
population,  the  manual  labourer  is  im- 
pelled to  undergo  an  amount  of  evex'- 
recurring  bodily  exertion,  which  often 
far  exceeds  the  natural  powers  of  his 
constitution,  even,  if  supported  by  the 
fullest  supply  of  nourishment ; — and 
when  (as  often  happens),  along  with 
this  excess  of  labour,  his  food,  from 
inadequate  wages,  the  number  of  his 
family,  or  his  own  injudicious  manage- 
ment, is  defective  in  quantity  or  qua- 
lity, the  consequences  to  his  health  and 
happiness  are  disastrous  in  the  highest 
degree. 

To  those  who  have  never  reflected 
on  the  subject,  it  may  seem  like  ex- 
aggeration to  say,  that,  as  a  general 
fact,  at  least  nine-tenths  of  the  lower 
orders  suffer  physically,  morally,  and 
intellectually ,  from  being  over-worked 
and  under-fed;  and  yet  I  am  con- 
vinced, that  the  more  the  subject  shall 
be  investigated,  the  more  deeply  shall 
we  become  impressed  with  the  truth 
and  imjjortance  of  the  statement.  It 
is  true  that  very  few  persons  die 
from  direct  starvation,  or  the  absolute 
want  of  food  for  several  successive 
days;  but  it  is  not  less  certain  that 
thousands  upon  thousands  are  annually 
cut  off,  whose  lives  have  been  greatly 
shortened  by  excess  of  labour  and  de- 
ficiency of  nourishment.  This  is  espe- 
cially the  case  when  the  price  of  pro- 
visions is  high,  and  employment  diffi- 
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cult  to  be  had.  In  the  Fifth  Report  of 
the  Registrar-General  to  Parliament, 
of  the  births,  marriages,  and  deaths  in 
England  and  Wales,  the  connection  of 
the  mortality  in  Cheshire  and  Lanca- 
shire with  the  price  of  corn  is  exempli- 
fied by  the  following  abstract : — 


1QM  /Ist  six  mo.,  58/  "1 
1 2d  six  mo.,  70/  ] 

1839,   

,1840  -  

1841,   

Price 

of 
Wheat. 

Deaths  in 
100,000. 

Males. 

Fem. 

64/7 

70/8 
66/4 
64/4 

2697 

2960 
3069 
2638 

2439 

2727 
284G 
2445 

It  is  a  rare  thing  for  a  hard-working 
artisan  to  arrive  at  a  good  old  age ; 
almost  all  become  prematurely  old, 
and  die  long  before  the  natural  term 
of  life.  Hence  it  is,  that,  as  Dr  South- 
wood  Smith  has  remarked,  the  mor- 
tality of  a  country  may  be  considered 
as  an  accurate  indication  of  the  misery 
of  its  inhabitants.  According  to  Vil- 
lerme,  the  rate  of  mortality  among  the 
poor  is  sometimes  double  that  among 
the  rich.  Thus,  it  is  found,  be  says, 
that  in  a  poor  .district  in  France  one 
hundred  die,  while  in  a  rich  depart- 
ment only  fifty  are  carried  ofi' ;  and 
that,  taking  into  account  the  whole 
population  of  France,  a  child  born  to 
parents  in  easy  circumstances  has  the 
chance  of  living  forty-two  and  a  half 
years,  while  one  born  of  poor  parents 
can  look  for  no  more  than  thirty.* 

These  are  striking  facts,  and  their 
truth  is  amply  confirmed  by  the  Regis- 
trar-General's Reports.  It  appears, 
for  instance,  that  while  the  deaths  in  a 
population  of  273,000,  occupying  the 
seven  Welsh  districts,  amounted  in  the 
third  quarter  of  1846  to  1465,  they 
reached  the  fearfully  greater  num- 
ber of  3149  among  the  263,000  inha- 
bitants of  Manchester  and  Salford. 
(Ninth  Annual  Report,  p.  xxiii.)  In 
the  same  Report,  the  Registrar  says  : 
"  The  population  of  Surrey  exceeded 
that  of  Manchester  ;  yet  in  seven  years 
(1838-44),  16,000  persons  died  in  Man- 
chester over  and  above  the  deaths  in 
Surrey,  the  mortality  in  which,  from 
the  poverty  of  the  labourer,  and  si  igh  ter 

*  Smith's  Phlloaophy  of  Health,  chop.  Iv. 


degrees  of  the  influences  so  fatal  in 
Manchester,  is  higher  than  it  should  ■ 
be.    There  were  23,523  children  un- 
der 5  years  of  age  in  Surrey,  and  the 
deaths  of  children  of  that  age  were 
7364 ;  the  children  in  Manchester  were 
21,152,  the  deaths  20,726.    In  the  7 
years,  13,362  children  in  Manchester 
alone  fell  a  sacrifice  to  known  causes, 
which,  it  is  believed,  may  be  removed 
to  a  great  extent ;  and  the  victims  in 
Liverpool  were  not  less  numerous." 
(P.  xxiv.)    Many  causes,  no  doubt, 
concur  to  produce  these  melancholy  re- 
sults ;  but  among  the  principal  must  be 
placed  the  want  of  a  diet  sufficiently 
nutritious  to  repair  the  waste  of  the 
system,  and,  in  the  young,  to  supply 
the  materials  for  growth.   By  the  Re- 
gistrar of  Deansgate,  Manchester,  the 
frightful  mortality  of  the  children  is 
traced,  in  a  great  measure,  to  the  "  un- 
fortunate out-door  occupation  of  the 
women,  which,  by  causing  the  with- 
holding of  nature's  nutriment  from  the 
children,  is  terribly  destructive  to  the 
latter."    In  the  army,  the  operation  of 
the  same  principle  has  long  been  re- 
cognised, in  the  inferior  strength  and 
health  of  the  privates  compared  with 
the  officers.    The  officers,  being  better 
fed,  clothed,  and  lodged  than  the  com- 
mon soldiers,  bear   up  successfully 
against  fatigue  and  temporary  priva- 
tions by  which  the  latter  are  over- 
whelmed.   During  epidemics,  too,  the 
poor,  from  their  impaired  stamina, 
almost  invariably  become  victims  in  a 
proportion  far  exceeding  that  of  the 
more  wealthy  classes.    This  is,  no 
doubt,  partly  owing  to  their  greater 
intemperance  and  want  of  cleanliness; 
but  even  these  vices  often  derive  their 
origin  from  the  same  root — the  want 
of  adequate  repose  and  sustenance. 

Nowhere,  however,  have  the  la- 
mentable consequences  of  an  insuffi- 
ciency of  wholesome  food  been  exhi- 
bited on  a  larger  and  more  destructive 
scale,  and  nowhere,  perhaps,  did  the 
sufferings  caused  by  it  attract  less  of 
public  attention  and  sympathy,  than 
in  the  Royal  Navy  prior  to  the  end  of 
the  last  century.  Every  one  has  heard 
of  the  alarming  mutiny  of  the  fleet  at 
Spithead,  followed  by  that  at  the  Nore, 
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[i  in  the  spring  of  1797 ;  but  it  is  not  so 
generally  known  that  habitual  semi- 
starvation,  arising  from  the  bad  qua- 
lity and  deficient  quantity  of  the  pro- 
visions, was  one  of  the  chief  causes  of 
that  mutiny.  Such,  however,  is  the 
fact.  At  the  time,  indeed,  the  allega- 
tion was  denounced  as  utterly  without 
foundation,  and  as  purely  the  offspring 
of  a  rebellious  spirit ;  but  its  literal 
truth  is  now  not  only  admitted,  but 
placed  officially  on  the  public  records 
of  the  country ;  and  the  lesson  which 
it  conveys  is  full  of  instruction  to 
every  one  who  is  capable  of  serious 
reflection,  and  takes  an  interest  in  the 
happiness  of  his  fellow-creatures. 

For  ample  proof  of  the  reality  of  the 
grievances  complained  of  in  the  navy 
I   before  the  mutiny  of  1797, 1  need  only 
refer  to  the  "  Statistical  Report  of  the 
Health  of  the  Navy  for  the  year  1830 
to  1836  inclusive,"  published  a  few 
years  ago  by  order  of  the  House  of 
Commons.    At  that  time,  says  the  Re- 
port, the  system  of  victualling  and 
management  prevalent  in  the  navy  was 
such,  that  "a  ship  of  war  was,  on  many 
accounts,  an  object  of  aversion  ;  de- 
structive disease,  under  various  forms, 
being  one.    Scurvy,  putrid  ulcer,  ma- 
lignant dysentery,  and  fever  allied  to 
I  that  of  gaols,  suddenly  swept  off  the 
I  greater  portions  of  many  ships'  crews, 
I  and  tvellnigh  depopulated  fleets.  Many 
I  causes,  no  doubt,  concurred  to  occasion 
i  those  maladies ;  but  in  the  production  of 
the  first  and  worst,  the  most  fertile  and  i 
I  constant  (cause)  was  insufficient  nu- 
trition, RESULTING  FROM  SCANTY 
j  AND  INSUFFICIENT  FOOD. 

Of  the  perfect  truth  of  this  latter 
statement  even  the  most  sceptical  will 
be  convinced,  when  it  is  added  that 
the  rations  then  furnished  not  only 
•were  often  of  bad  quality,  but  did  not 
exceed  tivo-thirds  of  the  quantity  now 
atcertained  to  be  requisite  for  human  sus- 
tenance. At  that  time  "  the  nutriment 
supplied  by  public  rations  to  seamen 
and  marines  was  at  least  one-third  less 
than  it  is  now.  It  is  abundant,  but 
not  in  excess,  at  present ;  it  is,  there- 
fore, not  wonderful,  however  deplor- 
able," continues  the  Reporter,  "  that 
the  insufficient  supplies  of  those  days. 


without  any  strong  concurring  agency, 
should  occasion  diseases  of  absolute  de- 
bility, or  excite  disease  by  it,  leading 
to  so  much  misery  and  death.  The 
necessary  evils  of  war,  whether  aris- 
ing from  battle  or  shipwreck,  WERE 
TRIVIAL  WHEN  COMPARED  WITH 
THOSE  TREMENDOUS  CALAMITIES 
WHICH  MIGHT  HAVE  BEEN  AVOID- 
ED."    (P.  xiii.) 

These  extracts,  borne  out  as  they 
are  by  other  evidence,  afford  ground 
for  deep  and  solemn  reflection,  and 
place  the  value  of  physiological  know- 
ledge in  a  very  striking  light.  In 
1772-5,  or  more  than  twenty  years 
before  the  mutiny,  Captain  Cook,  by 
a  more  liberal  system  of  victualling, 
and  greater  attention  to  the  ordinary 
conditions  of  health,  had  carried  his 
crews  uninjured  through  all  the  hard- 
ships and  vicissitudes  of  climate  inci- 
dental to  an  arduous  voyage  of  nearly 
three  years'  duration ;  and  had  thus  de- 
monstrated that  the  sickness  and  mor- 
tality prevalent  in  the  navy  were  not 
necessary  evils,  but  were,  in  truth, 
easily  avoidable  by  the  exercise  of  a 
little  prudence  and  skill,  and  by  the 
better  observance  of  a  few  of  the  sim- 
plest laws  of  physiology.  Such,  how- 
ever, was  the  apathy  engendered  by 
professional  ignorance  and  official  rou- 
tine, that,  with  this  palpable  and  most 
instructive  example  before  their  eyes, 
and  with  the  full  detail  of  the  means 
so  successfully  resorted  to  by  Captain 
Cook,  accessible  to  every  one  in  his  pub- 
lished Narrative,  "  the  depopulation 
of  fleets,"  and  other  "  tremendous  ca- 
lamities," compared  with  which  the 
evils  of  warfare  and  shipwreck  were 
"  trivial,"  were  allowed  to  go  on  from 
year  to  year  without  any  efficient 
means  being  used  to  prevent  them, 
till  the  sufferers  at  last  were  compelled 
by  their  misery  to  insist  upon  redress 
at  the  price  of  rebellion  !  With  much 
reason,  then,  does  the  Reporter  say, 
that  "  had  the  lessons  which  Cook's  con- 
duct taught  in  regard  to  the  provision- 
ing and  economy  of  ships  been  pro- 
perly learned  and  acted  on,  much  sub- 
sequent misery  and  loss  might  have 
been  avoided  in  the  navy." 

That  the  seamen  engaged  in  the 
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mutiny  had  ample  grounds  for  dissa- 
tisfaction and  complaint,  is  still  far- 
ther demonstrated  by  the  results  which 
followed  the  redress  of  their  griev- 
ances. "  In  1797,"  says  the  Report, 
"  the  victualling  was  changed,  greatly 
improved,  and  strictly  regulated  ;  and 

CONSEQUENT  IMMEDIATELY  TO  THE 
CHANGE,  THE  HEALTH  OF  SEAMEN 
IMPROVED  STRIKINGLY.  ScOTVy,  ty- 
phoid fever,  dysentery,  and  ulcer, 
which,  up  to  the  period  of  the  change, 
had  produced  great  havoc,  became 
comparatively  rare  in  occurrence  and 
light  in  impression."  At  the  present 
day,  these  four  forms  of  disease,  once 
so  destructive,  and  which  "  would  ap- 
pear at  one  time  to  have  been  consi- 
dered evils  in  some  way  inherent  in  a 
sea  life,  .  .  .are  proved  to  be  no 
more  dependent  on  residence  in  a  ship 
than  in  a  house,  and  ARE  SCARCELY 
KNOWN  EXCEPT  BY  NAME."  (P.  xiii.) 

Here,  then,  we  have  a  picture  which 
may  well  startle  the  blindest  follower 
of  routine,  or  the  most  ardent  worship- 
per of  things  as  they  are.    It  cannot 
for  a  moment  be  believed  that  the 
Navy  Board  intentionally  and  deli- 
berately inflicted  these  enormous  ca- 
lamities on  the  fleets  entrusted  to  their 
care.    Had  the  official  authorities  been 
aware  of  the  true  causes  of  the  sick- 
ness and  destructive  mortality  on  ship- 
board, and  of  the  facility  with  which 
those  evils  could  be  obviated,  consi- 
derations of  economy  alone,  not  to 
speak  of  motives  of  justice,  humanity, 
or   patriotism,  would   have  induced 
them  to  make  that  provision  for  the 
comfort   and   health  of  the  seamen 
which  IGNORANCE  alone  withheld,  at 
not  less  peril  to  the  country  than  in- 
jury to  the  sufferers.    But,  in  those 
days,  few  professional  and  still  fewer 
official  men,  ever  turned  their  atten- 
tion to  the  conditions  required  for  the 
preservation  of  health,  or  imagined 
that  a  general  acquaintance  with  the 
physiology  of  the  human  body  could 
be  turned  to  any  useful  account  in  se- 
curin'T  the  health,  comfort,  and  effi- 
ciency, of  cither  themselves  or  others. 
Hence    it  was  left  to  the  suffering 
seamen  to  be  the  first  to  insist  on  the 
removal  of  the  evils  to  which  they 


were  so  long  and  so  needlessly  exposed. 
Even  in  civil  life,  it  is  painful  to 
think  how  much  avoidable  suffering 
still  continues  to  be  incurred  from  the 
same  deplorable  ignorance  and  apathy; 
and  I  cannot  but  rejoice  in  the  clear 
and  enlightened  views  on  this  very 
subject,so  ably  and  earnestly  expound- 
ed in  Mr  Chadwick's  admirable  "  Re- 
port to  the  Poor-Law  Commissioners 
on  the  Sanitary  condition  of  the  La- 
bouring Population  of  Great  Britain," 
and  in  the  more  recent  "  Report  of  the 
Commissioners  for  inquiring  into  the 
State  of  large  Towns  and  Populous 
Districts  ;"— reports  which  have  al- 
ready been  followed  by  most  useful 
legislative  enactments,  and  must  ulti- 
mately become  as  prolific  of  reform^s  in 
social  life,  as  the  mutiny  at  the  Nore 
was  unquestionably  corrective  of  many 
of  the  sources  of  suffering  and  disease 
prevalent  in  ships  of  war. 

As,  however,  1  have  spoken  freely 
of  the  abuses  formerly  prevalent  in 
the  navy,  justice  requires  me  to  add, 
that  of  late  years  the  naval  service 
has  been  pre-eminently  distinguished 
for  the  liberality,  judiciousness,  and 
efficiency  of  its  arrangements  for  the 
comfort,  health,  and  general  improve- 
ment of  those  employed  in  it.    It  is, 
indeed,  in  the  highest  degree  credit- 
able to  the  medical  officers  of  the 
navy,  that,  with  equal  or  even  greater 
disadvantages  of  education  than  their 
brethren  in  civil  life,  they  are  now 
decidedly  in  advance  of  them  in  their 
attention  to  the  means  of  preserving 
health  and  promoting  human  enjoy- 
ment ;  and  the  results  which  they  h.ave 
achieved  are  such  as  to  e.xcite  surprise 
and  admiration.    Of  the  truth  of  these 
statements  we  have  most  convincing 
and  gratifying  proofs,  not  only  in  the 
various  expeditions  of  discovery  to  the 
northern  and  southern  regions,  which 
have  left  the  shores  of  Britain  within 
the  last  forty  years,  and  returned  al- 
most without  the  loss  of  a  man  by  dis- 
ease ;  but  still  more  in  the  high  ave- 
rage health  and  comfort  now  enjoyed 
in  all  our  fleets,  and  in  ships  on  every 
kind  of  duty,  and  in  every  variety  of 
clitnate.    The  rate  of  mortality  is  now 
so  low,  that  in  the  seven  years,  1830-30. 


MENTAL  DETERIORATION  FROM  ILL-FEEDING. 


107 


it  amounted  to  only  13-8  per  1000  for 
the  whole  fleet,  including  the  vessels 
on  the  most  unhealthy  stations.  Even 
o£f  the  western  coast  of  Africa,  the 
crews  remain  healthy  so  long  as  the 
sihip  keeps  the  open  sea;  and  suffer 
from  fever  only  when  obliged,  in  dis- 
charge of  their  duties,  to  come  within 
the  sphere  of  the  pestilential  vapours 
of  the  rivers  and  seaboard.  Indeed, 
a  more  encouraging  incentive  to  fu- 
ture exertion  can  scarcely  be  conceived, 
than  the  contrast  between  the  state  of 
health  in  the  navy  sixty  years  ago  and 
at  the  present  time. 

But  it  is  not  the  bodies  only  of  the 
labouring  and  poorer  classes  which 
are  injured  by  a  deficiency  of  whole- 
some nourishment.  Their  minds  also 
are  deteriorated.  The  pressure  of  po- 
verty is  unfavourable  to  the  growth 
of  refinement  and  morality,  and  crime 
and  turbulence  are  never  so  much  to 
be  dreaded  as  during  times  of  scarcity, 
and  manufacturing  or  agricultural  dis- 
tress. Bodily  health,  satisfied  appe- 
tite, and  peace  of  mind,  are  great  pro- 
moters of  individual  morality  and  pub- 
lic tranquillity  ;  and  whenever  these 
are  encroached  upon  in  any  great  class 
of  the  community,  discontent  and 
crime  are  sure  to  follow.  Some  very 
impressive  evidence  of  the  connexion 
of  bodily  welfare  with  morality  and 
intelligence  was  published  a  few  years 
ago  in  the  "  Report  of  the  Commis- 
sioners for  inquiring  into  the  State  of 
large  Towns,"  and  the  "  Report  of  the 
Commissioners  on  the  Poor-Laws  of 
Scotland."  The  evidence  of  Dr  South- 
wood  Smith  (appended  to  the  former) 
on  the  mental  apathy  and  degradation 
of  the  wretched  beings  huddled  toge- 
ther in  filthy  and  ill-aired  recesses  of 
large  towns,  is  particularly  striking.* 

*  Abundant  proof  of  the  inflvtonoe  of  starvation  in 
leading  to  crime,  may  lin  found  in  Dr  Alison's  oxcul- 
lent  •*  R^niarlts  on  tlie  Itcport  of  Ilcr  Majesty's  Com- 
missioners on  tlio  l'oor-Lau»  of  Scotland."  In  his 
prevlously.publislicd  work,  "On  tlio  Management  of 
the  Poor  in  Scotland."  he  says — "  The  effect  of  ex- 
treme destitution  on  the  general  conduct  of  man  is 
brutaiistuti. — it  is  to  deaden,  more  or  less,  the  sensi- 
bility to  a!ll  feelings  of  a  htglier  order  than  the  sen- 
sual appetites."— (I'.  117.) 

The  acts  of  incendiarism  which  ahoundcfl  In  Suf- 
folk in  I^4t.  adord  a  very  striking  illustnilion  of  tlio 
demoralizingelVecIs  of  want.  From  the  evidence  col- 
lected hy  agentlenuin  sent  down  to  tlint  county  by 
the  proprietors  of  the  7'i'j»e«,it  appears  that  tliccrinie 
ceferred  to  provjiilcd  cUielly  iu  coajaei^ueneo  of  tho 


Coupling  such  testimony  with  the 
rare  occurrence  of  crime  among  those 
who  enjoy  the  comforts  of  life,  it  will 
scarcely  be  denied  that,  in  legislation, 
the  principle  here  inculcated  is  far  too 
little  attended  to,  and  that,  conse- 
quently, laws  are  enacted  merely  for 
the  suppression  of  the  result,  while  its 
cause  is  disregarded,  and  left  in  full 
operation. 

Among  the  poorer  classes,  the  chil- 
dren as  well  as  the  parents  suffer  much, 
both  physically  and  morally,  from 
insufficient  food.  Their  diet,  being 
chiefly  of  a  vegetable  nature,  and  con- 
sisting of  a  scanty  allowance  of  por- 
ridge, potatoes,  and  soups,  with  very 
little  butcher-meat,  is  far  from  ade- 
quate to  carry  on  vigorous  grovi^th  in 
theyoung.or  repair  wastein  the  adults: 
hence  arise  in  the  former  an  imperfect 
development  of  the  body,  a  correspond- 
ing deficiency  of  mental  power,  and  a 
diminished  capability  of  resisting  the 
causes  of  disease.  In  workhouses  and 
other  charitable  institutions,  ample  evi- 
dence of  these  deficiencies  obtrudes  it- 
self upon  our  notice,  in  the  weak  and 
stunted  forms  and  very  moderate  capa- 
cities of  the  children.  Under  an  im- 
poverished diet,  indeed,  the  moral  and 
intellectual  capacity  is  deteriorated  as 
certainly  as  the  bodily  ;  and  a  full  ex- 
position of  this  fact,  and  of  the  princi- 
ples involved  in  it,  would  be  a  great 
public  benefit. 

As  tending  to  enforce  these  remarks, 
I  may  mention,  that  when  Sir  John 
Franklin  and  his  companions  were 
reduced  to  a  state  of  starvation  at 
Fort  Enterprise,  in  November  1821, 
he  was  struck  with  the  signs  of  weak- 
ness of  intellect  which  they  exhibited: 
"  I  observed,"  says  he,  "  that  as  our 
strength  decayed  our  minds  exhibited 
symptoms  of  weakness,  evinced  by  a 
kind  of  unreasonable  pettishness  with 
each  other.    Each  of  us  thought  the 

misery  arising  from  insufficiency  of  employment, 
and  was  hardly  known  in  those  ilistricts  where  tho 
labourers  could  earn  even  a  bare  subsistence.  "  Tho 
clergynuin  of  llie  next  village."  savs  llie  reporter, 
"  told  me,— '  Tlio  Inboin'crs'  wi  ves,  wllen  I  callnt  their 
collages,  tell  me,  •  My  husband  has  been  out  of  work 
tlnco  days  or  two  days  this  weeli,  and  wo  and  tho 
children  are  almost  hungered:  it's  luird  lo  bear,  (loil 
knows:  ami  it  jimIs  bud  llwuiilUa  iiilo  iml  Aii,»6ciiic/>« 
head,"  This  clergyman  tohl  *me  he  Iiad  iiearil  theso 
fearful  words,  'It  iiuts  bad  thoughts  Into  my  hu». 
baud's  head,'  fifty  tluios." 
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other  weaker  in  intellect  than  himself, 
and  more  in  need  of  advice  and  as- 
sistance.   So  trifling  a  circumstance 
as  a  change  of  place,  recommended  as 
being  warmer  and  more  comfortable, 
and  refused  by  the  other  from  dread 
of  motion,  frequently  called  forth  fret- 
ful expressions,  which  were  no  sooner 
uttered  than  atoned  for,  to  be  repeated 
perhaps  in  the  course  of  a  few  mi- 
nutes.   The  same  thing  often  occurred 
when  we  endeavoured  to  assist  each 
other  in  carrying  wood  to  the  fire; 
none  of  us  were  willing  to  receive  as- 
sistance, although  the  task  was  dis- 
proportioned  to  our  strength.  On  one 
of  these  occasions,  Hepburn  was  so  con- 
vinced of  this  waywardness,  that  he 
exclaimed,  '  Dear  me,  if  we  are  spared 
to  return  to  England,  I  wonder  if  we 
shall  recover  our  understandings.'  "* 
This  narrative  affords  a  striking  con- 
firmation of  the  truth,  that  unless  the 
brain  be  adequately  nourished  and  sti- 
mulated by  the  blood,  the  mental  facul- 
ties cannot  display  that  energy  which 
characterises  them  in  opposite  circum- 
stances. 

I  must  here  add,  that  want  of  ap- 
petite in  ill-fed  persons  is  by  no  means 
a  correct  indication,  as  in  the  healthy 
state,  that  the  supply  of  food  is  suf- 
ficient for  the  wants  of  the  system. 
This  fact  is  well  illustrated  by  the 
important  experiments  of  Chossat,  to 
determine  the  result  of  inadequate  ali- 
mentation.t     "  A  number  of  turtle- 
doves were   supplied   with  limited 
quantities  of  corn,  but  with  water  at 
discretion ;  and  two  very  interesting 
results  presented  themselves.    In  the 
first  place,  the  amount  of  loss  was  al- 
most exactly  the  same  as  in  the  case 
of  complete  abs^nence,  but  life  was 
prolonged  for  about  double  the  length 
of  time.     Secondly,  it  appeared  tliat 
in  scarcely  any  instance  was  the  whole 
amount  of  food  that  the  birds  were  al- 
lowed to  take  actually  digested  ;  a  part 
of  it  being  rejected  by  vomiting,  or 
passing  off  by  diarrhoea,  or  accumu- 
lating in  the  crops.    It  seems  that  the 
vital  power  was  not  suflScient  to  fur- 

ChMlea  Chossat,  M.b.   Pari.,  1843. 


nish  the  requisite  supply  of  gastric 
juice,  when  the  body  began  to  be  en- 
feebled by  insufficient  nutrition ;  or, 
perhaps  we  might  well  say,  the  mate- 
rials of  the  gastric  fluid  were  wanting. 
We  need  scarcely  point  out,"  adds  the 
writer  from  whom  I  borrow  these  par- 
ticulars,* "  the  very  important  prac- 
tical applications  of  this  principle. 
The  loathing  of  food  often  mani- 
fested by  those  who  have  been  sub- 
jected to  the  influence  of  an  insuf- 
ficient diet-scale  in  our  prisons  and 
poorhouses,  has  been  unjustly  set  down 
to  caprice  or  obstinacy,  and  punished 
accordingly ;  whereas  it  is  actually  a 
proof  of  the  deficiency  of  the  supply, 
which,  it  might  be  imagined,  would 
have  been  voraciously  devoured  if  this 
were  really  the  case."    This  opinion 
is  corroborated  by  the  experiments 
which  were  made  upon  himself  by  Dr 
Stark,  a  physician  of  the  last  century. 
Dr  Stark  found  that,  after  living  some 
time  on  bread  and  water  with  sugar, 
he  was  forced  to  discontinue  this  diet 
by  the  loathing  it  occasioned,  while  its 
effects  upon  the  system  were  so  injuri- 
ous as  to  produce  a  severe  attack  of 
scurvy.    At  another  time,  when  much 
weakened  by  the  prolonged  use  of  a 
low  diet,  he  observed,  on  returning  to 
the  use  of  animal  food,  that  pieces  of 
the  beef  passed  through  his  bowels  un- 

digested.t 

Even  among  the  children  of  the 
wealthier  classes,  a  sufficiency  of  nou- 
rishing food  is  not  always  provided. 
In  families  as  well  as  boarding-schools, 
it  is  too  common  to  stint  the  healthy 
appetites  of  the  young,  or  to  feed  them 
with  soups  and  other  eatables  which 
contain  too  little  nutriment  in  proper- 
portion  to  their  bulk.  I  am  acquainted 
with  many  instances  of  this  most  in- 
judicious error,  and  have  seen  scrofula 
and  severe  digestive  affections  brought 
on  by  persevering  in  it,  through  sheer 
ignorance,  and  even  in  the  belief  that 
such  "  temperance"   was  healthful. 
Where  adequate  exercise  is  permitted, 
and  the  food  is  plain  and  nourishing, 
hurtful  excess  in  eating  will  rarely 
occur,  at  least  in  healthy  children. 
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CHAPTER  Xr. 

CONDITIONS  TO  BE  OBSERVED  BEFORE 
AND  AFTER  EATING, 

General  laws  of  organic  nctlvity  apply  to  theBlomach 
as  well  as  to  other  parts — Increased  flow  of  blood 
towards  the  stomach  during  digestion— Effect 
of  the  fulness  of  the  stomach  upon  other  organs 
— Causes  of  diminished  aptitude  for  mental  and 
bodily  exertion  immediately  after  meals — Rest 
and  tranquillity  essential  to  sound  digestion — 
Rest  always  attended  to  before  feeding  horses- 
Natural  aver.«ion  to  exertion  immediately  after 
eating— Mischief  done  by  hurrying  away  to  busi- 
ness after  meals — Length  of  the  repose  neces- 
sary— Influence  of  the  nervous  system  on  diges- 
tion— Dr  Reid's  experiments  considered — Intense 
thinking  hurtful  after  meals— Playful  cheerful- 
ness conducive  to  digestion — The  mind  often 
the  cause  of  indigestion — Also  influences  nutri- 
tion— Illustration  from  Shakspenre — Importance 
of  attending  to  this  condition  of  health  enforced. 

Having  now  discussed  the  principles 
by  which  the  number  and  quantity  of 
our  meals  ought  to  be  regulated,  we 
have  next  to  consider  the  conditions 
required  for  the  healthy  performance 
of  digestion  after  the  aliment  has 
reached  the  stomach,  and  to  deduce 
from  them  such  practical  rules  as  shall 
tend  to  facilitate  the  accomplishment 
of  the  process. 

Among  the  circumstances  which  fa- 
vour digestion,  the  observance  of  bodily 
rest  and  mental  tranquillity  for  some 
time  before  and  after  every  meal,  is 
perhaps  the  most  important ;  its  in- 
fluence depends  on  a  well-known  law 
of  the  animal  economy,  already  fre- 
quently alluded  to,  but  to  which,  that 
it  may  be  well  understood,  I  must 
again  solicit  the  reader's  attention. 

Whenever  any  living  part  is  called 
into  vivid  action,  an  increased  flow  of 
blood  and  of  nervous  energy  towards 
it  immediately  commences,  to  enable 
it  to  sustain  the  requisite  degree  of 
excitement,  and  continues  till  some 
time  after  the  activity  has  ceased.  In 
accordance  with  this  law,  whenever 
food  is  swallowed,  the  liningmembrane 
of  the  stomach  becomes  suffused  with 
blood,  and,  owing  to  the  greater  dis- 
tention of  its  vessels,  its  colour  changes 
from  a  pale  pink  to  a  deep  red  hue. 
After  digestion  is  completed,  and  the 
unusual  supply  of  blood  is  no  longer 
required,  the  vessels  again  diminish 
and  the  colour  returns  to  its  original 
tint.    In  8t  Martin's  stomach,  these 


changes  were  so  often  seen  by  Dr  Beau- 
mont, as  to  render  their  occurrence  as 
fully  demonstrated  as  any  fact  with 
which  we  are  acquainted.  Even  had 
they  never  been  seen,  the  simple  ex- 
amination of  the  structure  of  the  sto- 
mach would  lead  us  directly  to  the 
inference  that  it  receives  an  additional 
supply  of  blood  when  engaged  in  di- 
gestion ;  for  the  very  act  of  its  disten- 
tion by  food  renders  the  course  of  its 
bloodvessels  less  tortuous,  and  the  flow 
of  blood  through  them  consequently 
more  easy  and  rapid.  In  the  case  of 
the  stomach,  indeed,  the  increased  cir- 
culation is  doubly  required  ;  not  only, 
as  in  other  parts,  to  enable  it  to  act 
with  greater  muscular  vigour,  but  also 
to  supply  the  very  copious  secretion  of 
gastric  and  mucous  fluids  necessary  for 
digestion — a  secretion  which  we  have 
seen  to  commence  the  moment  food 
touches  the  mucous  coat.  The  quan- 
tity of  gastric  juice  secreted  at  each 
meal  cannot  easily  be  determined  ; 
but  as  more  than  an  equal  weight 
of  it  is  required  for  the  solution  of 
food  out  of  the  stomach,  its  amount 
must  be  very  considerable.  Indeed  we 
know  that,  on  one  occasion  when  St 
Martin  dined  on  broiled  mutton  and 
bread  without  any  liquids,  the  gastric 
secretion  was  so  copious,  that  half  an 
hour  afterwards  "  the  stomach  was  as 
full  of  fluids  as  when  he  dranli  a  pint 
immediately  after  eating  and,  as 
the  whole  of  this  must  have  been 
derived  from  the  blood  circulating 
through  the  vessels  of  the  stomach, 
they  must  have  received  a  very  large 
supply  of  blood  to  enable  them  to  fur- 
nish it. 

It  is  obvious,  however,  that  the  great 
aftiux  of  blood  which  takes  place  to- 
wards the  stomach  and  intestines  dur- 
ing digestion,  cannot  occur  without  a 
corresponding  diminution  of  the  quan- 
tity circulating  on  the  surface  and  in 
other  distant  parts  of  the  body,  at- 
tended, of  course,  with  a  diminished 
power  of  action  in  them.  Hence,  in 
delicate  persons,  a  degree  of  coldness 
or  chill  is  often  felt  over  the  whole 
body.    During  vigorous  health,  how- 

*  Beaumont's  Experiments  and  Obaervftfions  OD 
Digestion,  &c.,  p.  ISO. 
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ever,  this  chilliness  does  not  occur,  or 
is  limited  to  the  lower  extremities. 
When  a  copious  meal  has  been  taken, 
the  distended  stomach  presses  upon  the 
descending  aorta  (the   large  artery 
whicli  supplies  the  trunk  and  lower 
extremities),  and  thus  impedes  to  some 
extent  the  downward  current  of  the 
blood.    As  a  natural  consequence,  the 
supply  of  blood  to  the  head  is  in- 
creased, producing  a  degree  of  pres- 
sure on  the  brain ;  and  the  countenance, 
especially  in  the  case  of  persons  who 
eat  largely,  becomes  red  and  suffused. 
Owing  to  the  diminished  action  of  tlie 
diaphragm  or  midriff — another  conse- 
quence of  the  distended  state  of  the 
stomacli — the  lungs  do  not  receive 
their  full  supply  of  air,  and  the  blood 
is  less  perfectly  oxygenated.    If,  to 
these  two  causes,  we  add  the  concentra- 
tion of  the  nervous  energy  upon  the 
process  of  digestion,  we  shall  see  abun- 
dant reason  why,  for  some  time  after 
a  full  meal,  there  is  but  little  aptitude 
for  vigorous  thinking  and  bodily  ex- 
ertion, and  why,  in  extreme  cases,  this 
condition  passes  into  apoplexy,  espe- 
cially when  the  heart  has  been  stimu- 
lated to  powerful  action  by  the  free 
use  of  wine  or  other  alcoholic  liquors. 
As  digestion  proceeds,  the  contents  of 
the  stomach  diminish,  and  the  pressure 
on  the  aorta  is  gradually  lessened  ;  re- 
spiration becomes  free,  and  the  blood 
is  again  equally  distributed  through 
the  body.  The  stimulus  of  the  digested 
aliment  gently  excites  the  various  or- 
gans, and  the  system  becomes  fit  for 
the  active  resumption  of  the  duties  of 
life. 

That  this  impaired  activity  of  some 
of  the  functions  after  a  full  meal  is 
natural,  and  intentionally  arranged 
by  the  Creator,  is  plain,  both  from  its 
universality  among  all  kinds  of  ani- 
mals, and  from  the  mode  in  which  it 
is  produced.  Among  the  lower  crea- 
tures, the  sluggishness  induced  by  eat- 
ing increases  in  proportion  to  the  de- 
gree in  which  they  gorge  themselves 
with  food.  After  a  plentiful  rojiast,  the 
boa  constrictor  slumbers  for  a  week, 
and  the  glutton  of  our  own  species 
drops  into  a  stertorous  sleep  of  several 
hours.   If  active  exertioii  immediately 


after  a  full  meal  be  rendered  compul- 
sory by  any  external  cause,  such  as  the 
presence  of  danger  urging  to  flight, 
tlie  aliment  often  remains  for  hours  in 
the  stomach  undigested. 

The  obvious  practical  inference  to 
be  deduced  from  a  consideration  of  the 
principle  under  discussion  is,  that  rest 
of  body  and  tranquillity  of  mind  for  a 
short  time  both  before  and  after  eating 
are  necessary,  and  conducive  to  healthy 
digestion.    If  we  have  been  engaged 
in  severe  and  fatiguing  bodily  exer- 
tion just  before  sitting  down  to  a  meal, 
digestion  is  impaired  in  two  ways  ; 
and  it  would  be  well  for  dyspeptics  to 
attend  to  the  fact.    The  stomach  itself 
participates  in  the  general  weakness 
caused  by  the  bodily  fatigue  :  and,  in 
the  next  place,  the  blood,  which  was 
flowing  copiously  through  the  vessels 
of  the  muscles  to  keep  up  their  un- 
usual action,  still  continues  to  do  so, 
because  a  sufficient  interval  has  not 
elapsed  to  allow  the  excitement  to  sub- 
side, and  a  new  distribution  to  take 
place  towards  the  organs  concerned  in 
digestion.    The  consequence  i.*:,  that 
the  stomach  does  not  receive  blood 
enough  to  carry  on  its  increased  action, 
and  furnish  gastric j  uice  with  sufiicient 
rapidity  or  in  the  requisite  quantity ; 
and  that  the  nervous  energy,  already 
partially  exhausted  by  over-excitement 
in  the  remoter  organs,  is  imperfectly 
supplied  to  the  stomach,  the  tone  and 
action  of  which  are  thus  so  far  impaired 
as  to  render  it  no  longer  able  to  carry 
on  digestion  with  its  usual  success. 
Nearly  the  same  result  ensues  when 
we   have  been  engaged  in  anxious 
thought  or  study  just  before  eating; 
and,  accordingly,  when  we  are  fatigued 
with  mental  or  bodily  labour,  we  are 
naturally  impelled  to  seek  repose  be- 
fore sitting  down  to  table.    If  we 
yield  to  this  instinctive  prompting, 
and  refresh  ourselves  by  a  rest,  we  not 
only  enjoy  better  what  we  eat,  but  also 
digest  it  with  an  ease  and  comfort  un- 
attainable if  we  swallow  our  food  the 
moment  our  labour  is  at  an  end — and 
hence  the  wisdom  and  advantage  of 
appropriating  half  an  hour  to  any 
light  occupation,  such  as  dressing,  be- 
fore sitting  down  to  dinner.    If,  how- 
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over,  we  have  previously  been  engaged 
only  in  very  moderate  exercise,  or 
amusing  reading,  an  interval  of  repose 
is  not  required,  because  then  there  is 
no  undue  excitement  elsewhere  to  re- 
tard the  necessary  flow  of  blood  and 
nervous  energy  towards  the  internal 
organs. 

The  practical  rule  of  avoiding  seri- 
ous exertion  of  mind  or  body  imme- 
diately after  eating,  which  is  directly 
'  deducible  from  the  physiological  law 
ibove  explained,  has  long  been  acted 
upon  in  our  treatment  of  the  lower 
animals ;  and  no  one  who  sets  any 
value  on  the  lives  of  his  horses  or 
dogs,  ever  allows  it  to  be  disregarded 
with  respect  to  them.  And  yet  the 
same  man  who  would  unhesitatingly 
dismiss  his  groom  for  feeding  his  horse 
immediately  after  a  fatiguing  chase  or 
a  gallop  home,  would  probably  think 
nothing  of  walking  into  the  house  and 
ordering  dinner  to  be  instantly  served 
for  himself  in  similar  circumstances. 
In  the  army,  the  difficulty  of  manag- 
ing recruits  on  a  march,  in  this  re- 
spect, has  often  been  remarked.  Fa- 
tigued with  the  day's  exertions,  they 
are  impatient  for  food,  and,  when  they 
get  it,  scarcely  can  refrain  so  long 
from  devouring  it  as  to  admit  of  its 
being  even  moderately  cooked.  They 
consequently  labour  under  the  double 
disadvantage  of  eating  before  the  sys- 
tem is  in  a  sufficient  state  of  repose  to 
benefit  by  the  supply,  and  of  having 
the  food  itself  in  a  condition  unfit  for 
easy  digestion.  The  old  campaigner, 
on  the  other  hand,  instructed  by  for- 
mer exjierience,  restrains  his  appetite, 
systematically  kindles  his  fire,  cooks 
his  victuals,  and  makes  his  arran^e- 
ments  for  the  night  with  a  coolness 
and  deliberation  wliich  surprise  the  re- 
cruit; and  ho  is  amply  repaid  for  liis 
temporary  self-denial,  by  tlie  greater 
enjoyment  and  support  which  he  de- 
rives from  the  very  same  materials 
which  the  impatience  of  tlie  other 
has  caused  him  in  a  great  measure  to 
waste. 

Let  any  one  who  doubts  the  advan- 
tages flowing  from  attention  to  this 
rule,  consider  for  a  moment  its  uni- 
versal and  scrupulous  observance  by 


postmasters  and  jockeys,  and  think 
whether  these  are  persons  likely  to 
throw  away  time  and  trouble  on  a 
useless  ceremony.  When  a  horse  is 
taken  out  of  harness,  an  interval  of  re- 
pose is  always  allowed,  that  the  excite- 
ment of  the  system  may  have  time  to 
subside ;  and  then  not  only  an  eager 
appetite  but  an  active  digestion  is 
sure  to  follow.  Many  a  valuable  horse 
has  been  killed  by  being  prematurely 
fed  after  fatiguing  exercise  ;  and  man 
himself  is  no  exception  to  the  rule. 
He  not  only  enjoys  a  meal  with  supe- 
rior relish,  but  digests  it  better,  when 
due  repose  has  removed  the  fatigue 
and  excitement  of  exertion.  Even 
after  continued  activity  of  mind,  a 
period  of  tranquillity  or  of  gentle 
bodily  exercise  is  eminently  conducive 
to  the  healthy  action  of  the  stomach, 
precisely  because  it  favours  the  new 
distribution  of  the  blood  and  nervous 
energy  which  digestion  requires. 

In  accordance  with  this  law  of  di- 
gestion, there  is  throughout  the  whole 
animal  creation  a  marked  aversion  to 
activity  for  some  time  after  a  full  meal; 
although  man,  eager  in  the  pursuit  of 
gain  or  the  gratification  of  other  pas- 
sions, often  sets  it  at  defiance,  and  en- 
gages in  bodily  or  mental  labour  both 
immediately  before  and  after  meals. 
But,  in  return,  he  receives  his  reward 
for  despising  the  authority  of  I>dlure, 
in  a  severity  of  suffering  from  which 
the  animals  which  he  treats  so  much 
better  than  himself  arc  by  his  care 
entirely  exemjJted.  Nowhere,  for  ex- 
ample, do  men  hurry  off  to  business 
so  immediately  as  in  the  United  States 
of  America,  and  nowhere  do  they  bolt 
their  food  so  much,  as  if  running  a  race 
ag.iinst  time.  The  consequence  is,  that 
nowhere  do  intemperate  eating  and 
dyspepsia  prevail  to  the  same  enor- 
mous amount.  Even  in  England,  ac- 
cording to  Dr  Caldwell,  the  extent  of 
transgression  cannot  be  compared  witli 
what  is  witnessed  among  our  Transat- 
lantic brethren;  and  the  result  shows, 
that  if  wo  in  Britain  suffer  from  in- 
dulging our  fondness  for  good  things, 
tlie  comparatively  deliberate  way  in 
whicli  we  set  about  enjoyiiig  them 
servos  as  a  partial  safeguard,  and  ex- 
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empts  us  from  a  portion  of  the  punish- 
ment which  the  Americans  bring  down 
upon  themselves.  Rapid  eating  al- 
most invariably  leads  to  overloading 
the  stomach ;  and  when  to  this  is  added 
a  total  disregard  of  the  quietude  ne- 
cessary for  digestion,  what  can  be  ex- 
pected to  follow  but  inveterate  dyspep- 
sia ?  Nowhere,  accordingly,  are  indi- 
gestion and  its  consequences  so  gene- 
rally met  with  as  in  the  United  States ; 
and  the  evil  seems  to  be  rather  increas- 
ing than  abating. 

As  illustrative  of  the  above  remarks, 
and  as  tending  to  enforce  the  rules  laid 
down,  by  shewing  the  consequences  of 
their  neglect,  we  quote  the  following 
instructive  case  from  M.  Levy's  Fraiu 
d'Rygiene  (vol.  ii.,  p.  451)  :— A  soldier 
of  the  Municipal  G  uard  of  Paris,  after 
several  hours'  march,  entered  his  quar- 
ters about  eight  o'clock  in  the  evening, 
and,  without  waiting  to  rest,  hurriedly 
devoured  a  copious  meal  of  mutton,  po- 
tatoes, French  beans,  and  prunes,  finish- 
ing with  a  large  draught  of  water.  He 
immediately  put  himself  en  route  for 
his  post,  three-quarters  of  a  league  dis- 
tant, and  had  scarcely  reached  it  when 
he  was  attacked  with  severe  griping 
and  vomiting.     He  was  removed  to 
his  quarters,  where  he  passed  the  night 
in  great  pain,  and  on  the  following 
morning  was  conveyed  to  the  hospital 
of  Val-de-Grace.  Here,  under  the  care 
of  M.  Levy,  his  sufferings  continued 
unabated  till  the  noon  of  the  following 
day,  when  he  died.  On  examining  the 
body,  the  stomach  was  found  empty, 
and  its  mucous  membrane  pale  and 
bloodless.  The  upper  part  of  the  small 
intestines  was  also  unnaturally  pale 
and  deprived  of  blood,  but  it  contained 
a  large  quantity  of  undigested  food, 
consisting  of  pieces  of  meat,  fragments 
of  potato,  beans,  and  the  skins  of 
prunes.  At  their  lower  part,  the  small 
intestines  were  strangulated,  and  the 
passage  completely  closed.— Here  we 
find  a  copious  meal  introduced  into  the 
stomach  at  a  time  when  its  nervous 
energy  viras  exhausted  by  fasting  and 
severe  exercise,  and  when  its  blood- 
vessels were  empty  in  consequence  of 
the  flow  being  directed  upon  the  mus- 
cles. No  time  was  given  to  the  system 


to  recover  tone,  or  to  allow  the  secre- 
tion of  gastric  j  uice  to  take  place.  On 
the  contrary,  the  exercise  was  imme- 
diately resumed ;  and  the  food,  from  not 
being  digested,  acted  as  an  irritant, 
stimulating  the  muscular  coat  to  vio- 
lent contraction.  Vomiting  and  colic 
were  thus  excited,  followed  finally  by 
such  excessive  action  of  the  small  intes- 
tines as  to  produce  strangulation  of  the 
bowels,  and  consequent  death. 

The  reason  why  wounds,  bloodlet- 
ting, bathing,  and  other  circumstances 
which  tend  to  disturb  the  regularity 
of  the  circulation,  are  so  hurtful  after 
a  full  meal,  will  now  be  apparent. 
The  effect  of  wounds  and  bloodletting 
is  an  instantaneous  change  in  the  dis- 
tribution of  the  blood,  depriving  the 
stomach  of  thatwhich  is  now  doubly  re- 
quired. Bathing,  whether  hot  or  cold, 
has  an  analogous  effect;  and  so,  indeed, 
have  all  violent  and  sudden  bodUy  or 
mental  shocks. 

It  must  not,  however,  be  imagined 
that  the  period  of  repose  necessary  to 
ensure  healthy  digestion  extends  over 
the  whole  time  of  the  continuance  of 
food  in  the  stomach.    After  a  mode- 
rate meal,  and  in  ordinary  health,  the 
concentration  of  the  vital  powers  ir 
that  organ,  and  their  proportionate 
depresssion  in  other  parts  of  the  body, 
rarely  continue,  at  least  in  a  very 
marked  degree,  beyond  the  period 
usually  allotted  to  the  siesta,  or  sleef 
after  dinner,  in  warm  climates  and 
even  in  Italy  and  Spain— namely,  an 
hour  or  an  hour  and  a  half.  When 
the  meal  has  not  exceeded  the  bounds 
of  moderation,  a  sufficient  quantity  oj 
gastric  juice  for  the  digestion  of  the  whole 
is  secreted  generally  within  the  first  hour; 
after  which  time,  consequently,  the 
same  amount  of  blood  and  nervous  en- 
ergy is  no  longer  required  to  be  direct- 
ed towards  the  stomach,  but  may  bene- 
ficially be  distributed  to  such  other 
piirts  as,  from  their  activity,  more 
immediately  require  its  aid.    If  the 
muscular  system  is  to  be  employed  m 
labour  or  locomotion,  they  can  now  be 
spared  to  sustain  its  activity  ;  if  the 
mind  is  to  bo  engaged  in  inteUectual 
pursuits,  the  brain  can  now  be  called 
into  vigorous  action  without  detn- 
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(  meat  to  digestion.    Tlie  same  princi- 
;  pie  of  course  applies  to  all  the  other 
I  organs;  and  it  is  therefore  chiefly  dur- 
i  ing  the  first  hour,  till  all  the  gastric 
juice  be  provided,  and  the  chymifica- 
tioii  of  the  food  be  fairly  commenced, 
that  tranquillity  of  mind  and  freedom 
from  exertion  of  body  are  needful. 

As  already  mentioned,  the  reality  of 
increased  circulation  in  the  vessels  of 
the  stomach  during  digestion  has  been 
established  by  ocular  observation,  as 
I  well  as  by  analogy.    The  increase  in 
I  the  supply  of  nervous  energy  which 
I  takes  place  at  the  same  time  is,  bow- 
ever,  scarcely  less  certain,  although, 
•\  from  its  nature,  incapable  of  being 
i  seen.    It  is  the  almost  characteristic 
j  feature  of  the  nervous  system  to  be 
i  excited  by  stimulus  to  increased  action ; 
and,  on  the  other  hand,  we  find  that 
when,  by  section  of  the  nerves,  the  stimu- 
lus of  the  food  is  prevented  from  pass- 
ing from  the  stomach  to  the  brain,  and 
the  nervous  energy  from^being  trans- 
mitted from  the  brain  to  the  stomach, 
digestion  is  immediately  arrested.  In 
illustration  of  this  fact,  the  following 
experiment  by  Bernard  de  Villefranche 
is  peculiarly  apposite.  This  physiolo- 
gist produced  a  fistulous  opening  into 
the  stomach  of  a  dog,  and  after  the 
animal  had  recovered  from  the  effects 
of  the  operation,  he  kept  it  without 
food  for  twenty-four  hours.    On  the 
mucous  membrane  being  then  stimu- 
lated, by  the  application  of  a  sponge 
I  introduced  through  the  opening,  it  was 
observed  to  become  immediately  red 
I  and  turgid,  and  the  gastric  juice  was 
i  secreted  in  considerable  quantity.  The 
pneumogastric  nerves  were  now  cut 
on  both  sides,  in  the  middle  region  of 
the  neck,  and  the  mucous  coat  imme- 
diately lost  its  turgidity,  and  became 
pale  and  bloodless.     The  sensibility 
and  motion  of  the  stomach  were  de- 
stroyed, the  flow  of  gastric  juice  was 
urrested,  and  muscular  fibre  intro- 
iluced  into  the  stomach  did  not  under- 
go the  slightest  change.* 

It  is  proper  here  to  observe,  that  the 
dependence  of  digestion  on  the  nervous 
system  has  lately  been  called  in  ques- 

*  CompUs  Rcndus  do  I'AcitdcmIe,  1844,  p.  003. 


tion  by  a  writer  in  the  British  and 
and  Foreign  Medico-Chirurgical  Re- 
view. In  the  Number  for  January 
1849  (vol.  iii.,  p.  104),  the  reviewer  of 
Dr  Kobertson's  work  on  Diet  and  Re- 
gimen, says  :  "  The  assertion  by  this 
author,  that  '  the  pe2)tic  functions  of 
the  stomach  require  for  their  perform- 
ance a  large  amount  of  vital  or  ner- 
vous power,'  apjjears  to  us  gratuitous, 
although  we  are  aware  that  it  is  in 
accordance  with  current  belief.  But 
since  the  experiments  of  Dr  John  Reid 
have  shewn  that  the  digestive  process 
will  go  on  pretty  nearly  or  quite  as 
well  after  section  of  the  par  vagum  (the 
pneumogastric  nerve)  as  be/ore,  when 
the  first  shock  of  the  operation  has 
passed  away,  we  cannot  see  how  it  can 
be  any  longer  sustained  upon  a  valid 
foundation."  This  is  virtually  deny- 
ing the  influence  of  the  nervous  system 
upon  digestion,  and  it  is  therefore  im- 
portant to  ascertain  upon  what  foun- 
dation the  writer  rests  so  startling  a 
doctrine.  Dr  Reid's  own  statement 
on  the  subject  is  this  :  "  That  lesion 
of  the  vayi  (pneumogastric  nerves)  is 
generally  followed  by  vomiting  (in 
those  animals  susceptible  of  it),  loath- 
ing of  food,  and  arrestment  of  the  di- 
gestive process,  has  been  incontrover- 
tibly  proved  by  numerous  experimen- 
ters. That  perfect  digestion  may  oc- 
casionally take  place  after  division  of 
the  vagi  in  the  neck,  even  when  the 
cut  ends  of  the  nerves  are  kept  apart 
from  each  other,  we  are  fully  convinced. 
In  four  of  the  seventeen  animals  expe- 
rimented upon  for  the  pui-pose  of  ex- 
amining the  morbid  changes  in  the 
lungs,  we  obtained  sufficient  evidence 
of  the  restoration  of  the  digestive  pro- 
cess."* 

We  cannot,  in  a  work  like  this,  en- 
ter fully  into  the  details  of  these  four 
experiments;  but  a  few  remarks  will 
suflice.  Three  of  the  four  dogs  died  in 
consequence  of  the  operation,  at  the  end 
of  periods  varying  fi'om  seven  to  eleven 
days.  During  the  first  three  or  four 
days,  the  food  which  they  took  was  for 
the  most  part  vomited  unchanged,  and 
at  a  later  period  was  still  very  gene- 

*  Pathologicul  and  Analomlcnl  Rojcnrchesby  John 
Hold,  il.D.    iidiiiburgh,  1Mb.    1'.  2W. 
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rally  vomited,  and  only  slightly  al- 
tered. The  animal  food  vras  softened 
on  the  surface,  and  very  partially  con- 
verted into  acid  chyme.  The  proof  of 
digestion,  found  after  death,  w^as  the 
presence  of  chyle  in  the  lacteals  and 
thoracic  duct. 

The  subject  of  the  fourth  experi- 
[  ment,  on  vv'hich  the  greatest  stress  is 
1  laid,  was  operated  upon  on  the  15th  of 
June,  and  was  poisoned  by  prussic 
acid  on  the  27th.  Up  to  the  23d,  the 
greater  portion  of  the  food  taken  was 
vomited  unchanged  ;  but  on  that  day, 
the  ejected  animal  food  "  was  partly  in 
a  pulpy  state,  but  without  fetor."  On 
the  24th  and  25th,  there  was  still  vo- 
miting of  partially-digested  food.  On 
the  26th,  the  animal  ate  largely  of  ani- 
mal food  without  vomiting,  and  on  the 
27th,  being  very  active  and  lively,  it 
received  three-quarters  of  a  pound  of 
sweet  butter,  part  of  which  it  imme- 
1  diately  vomited,  and  again  swallowed. 
Four  hours  afterwards  it  was  poisoned. 
Part  of  the  -butter,  altered  in  its  ap- 
pearance, was  found  in  the  stomach  and 
small  intestines,  and  the  lacteals  and 
thoracic  duct  were  filled  with  a  white 
milky  fluid. 

In  weighing  the  value  of  this  expe- 
riment, it  is  important  to  bear  in  mind 
that  the  digestion  of  fat  is  not  depen- 
dent on  the  gastric  juice,  and  that,  con- 
sequently, the  presence  of  a  creamy 
fluid  in  the  lacteals  is  not  evidence  of 
gastric  digestion  having  taken  place. 
It  is  much  to  be  regretted  that  the  ani- 
mal should  have  been  poisoned  at  so 
early  a  period,  as  the  time  that  elapsed 
was  too  short  to  prove  that  digestion 
was  thoroughly  re-established,  and  that 
the  animal  could  continue  to  live.  But 
granting  most  fully  all  the  deductions 
that  can  be  legitimately  drawn  from 
Dr  Reid's  experiments,  we  can  allow 
nothing  beyond  what  is  already  stated 
at  page  10,  namely,  that  the  pneumo- 
gastric  nerves  are  not  the  sole  conduc- 
tors of  nervous  energy  to  the  stomach. 
We  cannot  admit,  with  the  reviewer, 
"  that  the  digestive  process  will  go  on 
pretty  nearly  or  quite  as  well  after  sec- 
tion of  the  par  vagum  as  be/ore."  Dr 
Reid  himself  says  :  "  It  is  of  impor- 
tance to  remark,  that  we  only  obtained 


distinct  evidence  of  digestion  in  the  |l 
four  animals  which  lived  beyond  the 
fifth  day,  and  that  even  in  these  the  di- 
gestive process  was  at  first  completely 
arrested,  and  only  gradually  improved. 
In  the  other  thirteen  experiments,  the 
animals  either  refused  to  take  food,  or 
the  food  when  taken  was  either  vomited 
or  remained  in  the  stomach  unchanged. 
We  believe,  then,  that  we  are  justified 
in  concluding,  that  a  deleterious  influ- 
ence is  propagated  downwards  to  the 
stomach  by  a  lesion  of  the  vagi ;  yet, 
that  if  the  animal  live  for  a  certain 
time,  the  digestive  process  may  be  re- 
established.''—(P.  229.)  The  conclu- 
sion to  be  drawn  may,  in  our  opinion, 
be  more  correctly  expressed  by  saying, 
that  the  section  of  the  nerves  prevents  ' 
the  propagation  of  a  beneficial  influence 
from  the  brain  to  the  stomachy  in  other 
words,  that  the  flow  of  nervous  energy 
is  cut  off. 

But  the  safVae  principle  holds  in  the 
nervous  as  in  the  circulating  system- 
energetic  action  cannot  be  kept  up  in 
two  distinct  and  distant  parts  of  the 
body  at  the  same  time.   If  the  intellect 
be  intently  occupied  in  profound  and 
absorbing  thought,  the  nervous  energy 
will  be  concentrated  in  the  brain,  and 
any  demands  made  on  it  by  the  stomach 
or  muscles  will  be  very  imperfectly  at- 
tended to.    If,  on  the  other  hand,  the 
stomach  be  actively  engaged  in  digest- 
ing a  full  meal,  and  some  subject  of 
thought  be  then  presented  to  the  mind, 
considerable  difficulty  will  be  felt  in 
pursuing  it,  and,  most  probably,  both 
thought  and  digestion  will  be  disturb- 
ed.   If  the  mental  effort  required  be 
easy  and  agreeable,  and  the  meal  be 
a  very  temperate  one,  there  will  be 
much  less  difficulty  in  simultaneously 
proceeding  with  both,  because  com- 
paratively little  nervous  energy  will 
then  suffice  for  them.    Still,  however, 
each  will  go  on  more  efficiently  if  not 
interfered  with  by  the  other.  We  have 
a  familiar  instance  of  the  effect  of 
mental  occupation  or  uneasiness  in 
checking  secretion,  in  the  test  which 
is  applied  in  India  to  the  detection  of 
a  thief,  namely,  causing  the  suspected 
culprit  to  chew  a  quantity  of  dry  rice. 
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His  guilt  is  supposed  to  be  proved  if 
the  salivary  glands  refuse  their  oiBce. 
In  like  manner,  we  find  Goldsmith 
making  the  following  confession  of 
his  feelings  at  a  supper  which  took 
place  after  the  first  representation  of 
"The  Good-Natured  Man,"  the  success 
of  which  piece  had  been  doubtful. 
"  All  the  while,"  he  says,  "  I  was  suf- 
fering horrid  tortures,  and  verily  be- 
lieve, that  if  I  had  put  a  bit  into  my 
mouth,  it  would  have  strangled  me  on 
the  spot,  I  was  so  excessively  ill ;  but 
I  made  more  noise  than  usual  to  cover 
all  that,  and  so  they  never  perceived 
my  not  eating,  nor,  I  believe,  at  all 
imaged  to  themselves  the  anguish  of 
my  heart."* 

When  the  mind  is  active  and  vi- 
gorous, and  properly  exercised  in  all 
its  dejjartments  of  feeling  and  affec- 
tion, as  well  as  of  intellect,  the  ner- 
vous influence  which  the  brain  pro- 
duces is  not  only  more  abundant,  but 
of  a  more  healthful  and  invigorating 
quality.  Hence  the  well-known  pre- 
servative and  restorative  influence  of 
cheerful  dispositions  and  gratified  ac- 
tivity of  mind;  and  hence  the  depress- 
ing, morbific,  and  often  fatal  effects  of 
corroding  care,  grief,  and  apprehen- 
sion, on  every  organ  of  the  body. 
Hence,  too,  the  weak  digestion  and 
sallow  complexions  of  literary  men 
and  hard  students,  who  suffer  severely 
from  disregarding  this  law  of  the  ani- 
mal economy,  by  habitually  engaging 
in  occupations  reauiring  much  exer- 
tion of  mind,  not  only  soon  after,  but 
even  during  the  very  act  of  swallow- 
ing their  meals.  In  this  way  many 
delicate  persons  sufi"er  from  the  pecu- 
liarly English  practice  of  reading  the 
newspaper  during  breakfast.  Igno- 
rantof  the  connection  existing  between 
the  different  functions,  and  of  the  laws 
of  their  action,  such  persons  cannot  be 
convinced  in  time  of  the  mischief  they 
are  doing,  even  after  its  operation  has 
been  explained  to  them.  In  the  end, 
however,  experience  teaches  many 
whose  reason  is  insufficient  for  their 
guidance,  and  forces  them  to  act  in 
conformity  with  the  dictates  of  Nature, 

*  Forslor'B  Life  of  Goldsmith,  p.  401. 


when  obedience  is  almost  too  late  to 
be  of  benefit. 

The  important  influence  of  the  ner- 
vous system  on  digestion  is  familiarly 
and  unequivocally  exhibited  in  almost 
every  case  of  dyspepsia  which  each 
succeeding  day  brings  under  the  notice 
of  the  physician.  He  knows  well,  from 
experience,  that  the  diet  may  be  se- 
lected with  every  care,  its  quantity 
duly  regulated,  and  exercise  rigid- 
ly practised,  and  yet  all  his  curative 
treatment  fail  even  to  relieve,  unless 
his  patient  be  at  the  same  time  freed 
from  the  pressure  of  care,  and  due  at- 
tention be  devoted  to  the  observance 
of  mental  and  bodily  repose  after  every 
meal.* 

The  heavier  the  meal,  the  greater  is 
the  desire  for  absolute  rest,  and  with 
the  less  likelihood  of  avoiding  injury 
can  active  exertion  be  encountered. 
When  the  stomach  is  loaded,  the  whole 
vital  energies  seem  to  be  concentrated 
in  it,  to  enable  it  to  perform  its  task. 
But  when  we  eat  temperately,  there  is 
less  necessity  for  entire  quietude  of 
mind  and  body ;  and,  accordingly,  we 
do  not  experience  the  same  dislike  to 
exertion  after  a  light  forenoon  lunch, 
as  after  a  heavy  late  dinner.  The  chief 
reasons  are,  that  less  blood  and  gastric 
juice,  less  nervous  energy,  and  less  vi- 
gorous action  in  the  stomach,  are  re- 
quired to  digest  in  the  one  case  than 
in  the  other ;  and  that  the  blood  con- 
tinues to  be  more  equally  distributed 
to  the  brain  and  other  organs. 

Among  operativcmanufacturerswho 
are  much  within  doors,  and  who  are 
allowed  only  a  few  minutes  for  meals, 
indigestion  is  very  prevalent.  Ordi- 
nary labourers  are  better  treated  in 
this  respect,  as  they  are  allowed  one 
hour  for  breakfast  and  another  for  din- 
ner. To  most  of  them  the  walk  to 
and  from  their  own  houses  is  almost  as 
good  as  absolute  rest,  if  not  better,  be- 

*  Miich  upcful  informnilon  conccrnlne  tlio  Inllu- 
eiice  of  monlnl  atnles  upon  the  hcnllh,  will  bo  found 
111  n  recent  work,  entitled.  "Mcnlnl  IIvLrloiie;  or  nn 
I'.xmninnlion  of  the  Intellect  and  l>ni.»l,Mi«,,lesiKncd 
loHluMrato  their  Influence  on  Ilenllli  mid  llie  Dura- 
tiou  of  Life.  Bv  William  Sweetser,  M.n.,  la(o  Pro- 
ro»ROr  of  the  Theory  and  ri-acllco  of  I'livsic,  and 
fellow  of  tlio  American  Academy  of  Arts  and 
Sciences."  It  has  been  reprinted  in  a  cheap  form  for 
M'lclachlan,  Stewart,  and  Co.,  Kdiiiburgh :  and 
SImpliln,  Marshall,  and  Co.,  London.  Ib44. 
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cause  it  varies  their  position^  is  taken 
leisurely,  and  costs  no  effort. 

Tiiose  whom  circumstances  compel 
to  active  exertion  immediately  after 
a  meal,  or  whose  minds  are  intent- 
ly occupied  in  thought  or  emotion, 
will  find  their  only  safety  in  eating 
less  than  when  differently  situated. 
The  stomach,  having  less  labour  im- 
posed upon  it,  will  require  less  blood 
and  less  nervous  energy,  and  conse- 
quently less  of  both  will  be  abstracted 
from  the  other  organs  which  are  a.lso 
in  activity,  and  requiring  their  assist- 
ance.   Travellers,  literati,  and  other 
actively  engaged  men,  know  this  rule 
by  experience,  and   some   of  them 
have  specially  noticed  its  importance. 
Richard  Cumberland,  for  example,  in 
speaking  of  his   own  habits,  says: 
"  Nature  has  given  me  the  heredi- 
tary blessing  of  a  constitutional  and  ha- 
bitual temperance,  that  revolts  against 
excess  of  any  sort,  and  never  suffers 
appetite  to  load  the  frame.    I  am,  ac- 
cordingly, as  fit  to  resume  my  book  or 
my  pen  the  instant  after  my  meal,  as 
I  was  in  the  freshest  hours  of  the 
morning."*     This   compatibility  of 
temperate  eating  with  activity  did  not 
escape  the  acute  observation  of  Hip- 
pocrates. 

The  state  of  the  mind,  indeed,  exerts 
a  powerful  influence,  not  only  on  the 
stomach,  but  on  the  whole  process  of 
nutrition,  and  greatly  modifies  the 
quantity  which  may  be  safely  eaten. 
If  the  mind  be  gay  and  joyous,  appe- 
tite will  be  comparatively  keen,  diges- 
tion effective  and  rapid,  and  nutri- 
tion complete.  Examples  of  this  kind 
abound  in  childhood,  and  among  an 
easy-minded  well-fed  peasantry;  where- 
as, if  the  mind  be  harassed  by  care  and 
anxiety,  or  devoured  by  grief,  envy, 
jealousy,  or  other  troublesome  and  dis- 
quieting passions,  the  healthy  calls  of 
appetite  will  scarcely  be  known,  and 
dio-estion  and  nutrition  will  be  cqual- 
ly°impaired— for  it  is  literally  true 
that  "indigestion,  or,  to  use  the  term  of 
the  day,  a  bilious  attack,  as  often  arises 
from  over-exertion  or  anxikty  of 
MIND,    as  from   refractory  food."t 

.  Cnmborlnnd's  Mc""!"' ™'- 'j-P-  f.J' 
+  Act  uf  Invigorating  Life,  3d  ed.,  p.  i- J. 


This  fact  is  exemplified  on  a  large 
scale  in  every  commercial  country,  and 
especially  in  times  of  public  distress 
and  political  change.  Shakspeare  ob- 
viously had  the  principle  in  view  when 
he  made  Ca3sar  exclaim — 


"  Let  me  htive  men  about  me  that  ore  fat, 

Sleek-Leaded  men,  and  such  as  Bleep  o' nights. 
Yond'  CiisBius  hua  a  lean  and  liungrjj  look  ; 
He  thinks  too  much:  such  men  are  dangerous. 
^11(011?/.   Fear  him  not,  Cajaar,  he's  not  dan- 
porous  ; 

He  is  a  noblo  Roman,  and  well  given. 

Ctrsor.    Would  he  were  fatter  .—But  I  fear  bim 
not : 

Yet  if  my  name  were  liable  to  fear, 
I  do  not'know  the  man  1  should  .avoid 
So  soon  as  that  spare  Cassius.— He  reads  much. 
He  is  a  great  observer,  and  he  looks 
Quile  through  the  deeds  of  men  ;  he  lores  no  plaxjt 
As  thou  dost,  Antony  ;  he  hears  no  music: 
Seldom  he  smiles,  and  smiles  in  such  a  sort 
As  if  he  mocked  himself,  and  scorned  his  spirit 
That  could  he  moved  to  smile  at  any  thins. 
Such  men  as  be  be  never  at  heart's  ease 
WhUes  thev  behold  a  greater  than  themselves, 
And  therefore  are  they  very  dangerous." 


Mere  experience  must  have  taught 
every  one  with  what  zest  he  sits  down 
to  enjoy  the  pleasures  of  the  table,  and 
how  largely  he  inclines  to  eat,  when 
the  mind  is  free,  unburdened,  and  joy- 
ous, compared  with  the  little  attention 
he  bestows  on  his  meals  when  he  is 
overwhelmed  with  anxiety,  or  has  the 
whole  mental  energies  concentrated 
on  some  important  scheme.  There 
cannot  be  a  doubt,  indeed,  that  the 
over-exertion  and  excitement,  or  ab- 
solute inertness,  of  mind,  in  which 
sedentary  people  are  generally  im- 
mersed, contributes  greatly,  along  with 
the  want  of  muscular  exercise  in  the 
open  air,  to  impair  the  tone  of  the 
digestive  organs.    In  this  way,  as  Dr 
Caldwell  not  less  justly  than  forcibly 
remarks,  "  dyspepsia  commences  per- 
haps as  often  in  the  brain  as  in  the 
stomach.   Possibly  oftener.   That  this 
is  true  of  the  disease  in  Europe  will 
scarcely  be  denied,  after  a  fair  exami- 
nation of  the  facts  connected  with  it. 
It  is  there  almost  exclusively  a  com- 
plaint of  the  studious  and  the  scheming, 
who,  overtasking  their  brains,  injure 
them  by  toil.   Among  the  husbandmen 
of  England,  who  steadily  pursue  their 
tranquil  mode  of  life,  regardless  of  the 
fluctuations  of  stock,  the  bickerings  of 
party,  the  fate  of  political  measures, 
and  the  changes  of  place,  dyspepsia  18 
almost  a  stranger."    "In  the  cities, 
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the  same  is,  in  a  great  measure,  true 
of  mercliants,  manufacturers,  and  me- 
chanics, who  are  engaged  in  a  regular 
and  well-established  business,  which 
is  fully  understood  by  them,  where  the 
risk  is  slight  and  the  profits  sure,  and 
no  disquieting  anxiety  attends  it.  Such 
individuals  have  a  good  digestion,  and 
bear  the  marks  of  it.  But  with  lite- 
rary men,  officers  of  state,  dealers  in 
scrip,  daring  adventurers,  and  anxious 
and  ambitious  projectors  of  improve- 
ments, with  these  and  every  other 
brain-worn  class  of  persons,  the  case 
is  different.  Dyspepsia  is  their  tor- 
ment, and  they  exhibit  deep  traces  of 
it  in  their  lean  frames  and  haggard 
countenances.  Yet  are  they  much 
more  select  in  their  diet,  both  as  re- 
spects quantity,  quality,  and  cooking, 
than  the  classes  to  whom  dyspepsia  is 
unknown.  This  fact  is  notorious,  and 
has  been  so  for  centuries.  Nor  can  it 
be  attributed,  I  think,  to  any  other 
cause  but  excessive  and  deleterious 
uerebral  irritation  in  the  one  case,  and 
an  exemption  from  it  in  the  other; 
and  this  cause  seems  sufficient  to  solve 
the  problem."* 

In  denouncing  active  exertion  of 
mind  or  body  immediately  after  eating 
as  inimical  to  digestion,  I  do  not  mean 
that  we  should  go  to  sleep,  or  indulge 
in  absolute  listlessness.  A  weak  con- 
stitution may  require  something  like 
complete  repose,  but  a  person  in  ordi- 
nary healtli  may  indulge  in  a  leisurely 
saunter  or  pleasant  conversation,  not 
only  without  injury  but  witli  positive 
benefit ;  and  perhaps  there  is  no  situa- 
tion in  which  digestion  goes  on  so 
favourably  as  during  the  cheerful  play 
of  sentiment  in  the  after-dinner  small- 
talk  of  a  well-assorted  circle.  The 
nervous  stimulus  sent  to  the  stomach 
is  then  of  the  most  healthful  and  in- 
vigorating description,  and  even  the 
dyspeptic,  if  on  liis  guard  against  a 
heavy  meal,  forgets  his  woes  amidst 
the  unwonted  vigour  of  Iiis  functions. 

It  is  true  that  thousands  who  liabi- 
tually  neglect  the  observance  of  the 
condition  here  adverted  to,  continue 
to  live  and  digest  for  years  witliout 

*  Caldwell's  Thoufihia  on  I'liyslcal  Educnlion, 
p.04. 


appearing  to  suffer  much  from  their 
conduct.  But  it  is  not  less  true  that 
there  are  many  more  who  bring  wretch- 
edness and  disease  upon  themselves  and 
their  offspring  in  the  vain  attempt  to 
counteract  the  intentions  of  Nature, 
and  that  there  are  comparatively  few 
even  of  the  former,  so  happily  consti- 
tuted as  to  escape  entirely  unscathed. 
Most  frequently  the  evil  consequences 
are  only  accumulating,  and  when  they 
are  summed  up  at  the  end  of  years, 
the  victim  finds  himself  more  severely 
punished  than  he  had  ever  expected 
to  be.  In  this  respect,  the  consequence 
resembles  that  arising  from  breathing 
in  a  vitiated  atmosphere.  The  effect 
may  not  be  perceptible  for  a  time  ;  but 
if  God  has  ordained  a  jjure  air  to  be 
best  adapted  for  respiration,  we  have 
the  infallible  authority  of  His  omni- 
science for  believing  that  one  which 
is  vitiated  miist  be  less  wholesome,  al- 
though His  beneficence  has  so  consti- 
tuted us  that  the  injury  resulting  from 
it  is  gradual  in  its  infliction,  for  the 
very  purpose  of  giving  us  time  to 
escajje.  In  like  manner,  if  bodily  and 
mental  relaxation  are  favourable  to 
digestion,  we  have  the  same  infallible 
assurance  that  every  departure  from 
them  rmist  be  in  so  far  hurtful,  how- 
ever slowly  the  effect  may  develop 
itself. 


CHAPTER  XII. 


THE  DIFFERENT  KINDS  OF  CONSTITCT- 
TION  AND  OF  FOOD,  CONSIDERED 
WITH  RELATION  TO  EACH  OTHER. 

Man  roninrknblo  for  the  vdricty  of  hia  food— advan- 
t.igcs  of  (his— Mnn  not  guided  by  instinct  lo  tho 
clioico  of  ills  food,  but  by  ol)fterv.ation  and  expe- 
rience—bis  wolfaro  (lius  Intrusted  to  himaolf— 
rrinciplo  on  wbich  fltneas  of  food  ougbt  to  be 
delcrniined— inforniadon  aliU  niucli  wanted— 
Natuio  of  conatitulion  to  be  conalderpd- Varic- 
tloaofconstUnllon  ortenipornnient— lliolymplia- 
tio,  nervous,  sanguine,  bilious,  and  mixed  tem- 
perainonls— Diet  nuglitto  bo  modifled  according 
to  tompernment— illustraliona— nilVoront  kinds 
of  lood— tboir  claasiflcnlion  and  division  into 
aninml  and  vegetable- Dr  Deaumonfs  laVdo 
sbcwing  lime  of  digestion  of  dlfl'orent  nrliolos  - 
tieneral  results  as  to  tho  coinparativo  digeatlbl- 
lllv  of  animal,  vegetable,  and  liciwlil  fooil— Why 
animal  food  Is  nmst  iiuicltlv  digcsled  )  and  higli- 
Iv-concentraied  food  Injurious;  and  the  diges- 
tive api)aratus  longer  in  berbivorotia  (ban  in 
carnivorous  animals — Doelrines  of  tbe  modern 
school  of  cbeuncal  physiology — Food,  in  order 


118 


MAN  NOT  GUIDED  BY  INSTINCT  IN  FEEDING. 


to  permanently  support  life,  must  contain  al- 
Ijuniiiioua  principles — Can  tlie  protein  com- 
pounds bo  formed  in  tlie  body?— Origin  of  fat 
—Albuminous  food  becomes  muscle  before  it  can 
support  respiration — Necessity  of  exercise  to  per- 
sons who  live  fully — and  to  carnivorous  animals 
— No  single  article  of  diet  will  long  support  life 
— Reasons  of  tliis — Thelvind  and  quantity  of  food 
must  vary  with  the  kind  and  quantity  of  the  mat- 
ter wasted  by  the  body — Principles  which  food 
must  contain — Diseases  from  deficiency  of  some 
of  them — Londe's  propositions  regarding  the 
comparative  digestibility  of  animal  and  vegetable 
food,  and  other  subjects  connected  with  diges- 
tion— Animal  food  and  its  varieties — its  chemi- 
cal composition  no  test  of  its  dietetic  qualities-y- 
Divisiou  into  fibrinous,  gelatinous,  and  albumi- 
nous meats — Adaptation  of  each  of  these  to  dif- 
ferent temperaments,  ages,  and  states  of  health — 
Vegetable  aliments  and  their  properties — prin- 
cipal divisions  of  them,  and  remarks  on  their  in- 
testinal digestion,  laxative  quality,  use  and  adap- 
tation—Tlie  arguments  of  Sylvester  Graham  and 
his  followers  in  favour  of  an  exclusively  vege- 
table diet  considered. 

The  next  subject  which  presents  it- 
self for  examination,  is  the  kind  of 
food  best  adapted  for  the  support  and 
nourishment  of  man. 

Man,  considered  as  an  organized  be- 
ing, is  almost  as  remarkable  for  the 
great  variety  of  substances  which  he 
renders  subservient  to  his  own  sup- 
port, and  the  great  variety  of  ways  in 
which  he  prepares  them  for  his  use,  as, 
considered  in  his  mental  constitution, 
he  is  remarkable  for  the  number  and 
nature  of  his  moral  and  intellectual 
endowments.  In  the  former  respect, 
indeed,  he  forms  as  great  a  contrast 
with  many  of  the  lower  animals  as  he 
does  in  the  latter.  Under  the  guid- 
ance of  a  special  instinct,  most  ani- 
mals select  at  once  that  kind  of  food 
which  Nature  has  destined  for  their 
use,  and  abide  by  it  through  life  with  a 
constancy  which  dreams  not  of  change. 
Man,  on  the  other  hand,  impelled  by 
the  love  of  variety,  not  only  exerts  his 
ingenuity  to  the  uttermost  to  give  new 
forms  to  his  food  by  means  of  cookery, 
but  diligently  ransacks  every  quarter 
of  the  globe,  and  lays  earth,  sea,  and 
air,  under  contribution  for  the  supply 
of  his  table,  and  the  gratification  of  his 
palate. 

This  diifercnce  in  the  mode  of  action 
of  the  appetite  for  food  in  man  and 
animals,  bears  a  direct  relation  to  the 
circumstances  in  which  he  and  they 
are  respectively  intended  to  exist.  As 
a  general  rule,  the  lower  animals  are 
restricted  to  a  comparatively  limited 
locality  or  climate,  and  the  whole 
course  of  their  lives  runs  on  in  one 


almost  unvarying  round.    They  con- 
sequently neither  require  nor  seek  for 
any  unusual  change  of  diet,  except  un- 
der the  pressure  of  actual  want.  With 
man,  however,  the  case  is  widely  dif- 
ferent.   He  is  often  called  upon  to  quit 
the  country  of  his  birth,  and  to  expose 
himself  to  such  vicissitudes,  even  when 
living  under  the  same  climate,  as  would 
render  continued  existence  impossible, 
if  lie  also  were  restricted  to  unifor- 
mityof  diet.   In  him,  consequently, ap- 
petite  is  not  an  instinct  which  points 
unerringly  to  the  proper  objects  of 
its  own  gratification,  but  is  in  a  great 
measure  a  blind  impulse,  which  can 
be  safely  guided  only  by  the  aid  of 
knowledge  and  reflection.  "Without 
these  to  direct  us  in  our  choice  of 
food,  surrounded  as  we  are  by  many 
substances  endowed  with  the  most  op- 
posite qualities,  and  the  external  ap- 
pearance of  which  affords  no  clear  in- 
dication of  their  wholesomeness  or  in- 
salubrity, we  should  stand  in  the  midst 
of  creation  far  more  helpless  than  any 
of  the  inferior  animals,  and  should  fre- 
quently be  poisoned  through  igno- 
rance, where,  with  our  present  con- 
stitution, it  is  easy  for  us  to  find  both 
safety  and  support.    It  is  for  our- 
selves, then,  to  decide  whether  we  shall 
earn  health  and  comfort  by  making 
ourselves  acquainted  with  the  pro- 
perties of  the  different  kinds  of  food, 
and  conforming  to  the  principles  by 
which  their  use  ought  to  be  regulated, 
or  risk  the  loss  of  both  by  indolently 
giving  ourselves  up  to  the  blind  guid- 
ance of  appetite,  and  eating  whatever 
comes  in  our  way.    I  need  not  waste 
argument  to  shew  that  the  former  al- 
ternative is  that  which  will  recommend 
itself  to  every  reasonable  being. 

In  judging  of  the  fitness  of  any  ali- 
ment as  an  article  of  diet,  we  must  not 
rest  satisfied  with  inquiring  into  its 
own  properties  merely.  It  is  essential 
also  to  take  into  account  the  nature  of 
the  living  and  organized  system  upon 
which  it  is  to  act,  and  the  relation  in 
which  the  two  stand  to  each  other.  The 
bodily  constitution  differs  so  widely 
in  different  persons,  that  the  food  which 
is  suitable  in  one  instance  may  be  very 
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much  the  reverse  in  another.  Even 
at  different  ages,  and  under  different 
circumstances  of  health  and  occupa- 
tion, the  same  food  which  formerly 
proved  salubrious,  may  now  prove  de- 
trimental to  the  very  same  individual. 
The  true  philosophy  of  diet,  then,  I 
cannot  refrain  from  repeating,  con- 
sists less  in  an  acquaintance  with  the 
abstract  properties  of  different  ali- 
mentary substances,  than  in  the  power 
oi  accurately  adapting  the  kind  of  food 
to  the  peculiarities  of  the  individual  con- 
ititution  at  the  time  it  is  administered. 
Viewing  the  latter,  then,  as  the  great 
object  to  be  attained,  I  shall  offer  a 
few  remarks,  first,  on  the  nature  and 
varieties  of  the  human  constitution ; 
secondly,  on  the  different  kinds  of  food 
and  their  distinguishing  properties,  so 
far  as  not  already  explained  in  Chap- 
ter III. ;  and,  thirdly,  on  the  principles 
by  which  we  should  be  guided  in  at- 
tempting to  adapt  the  one  to  the  other. 
To  do  full  justice  to  these  topics  would 
require  an  extentof  detail  incompatible 
with  the  limits  of  a  work  like  this,  and 
also  an  extent  of  knowledge  which  as 
yet  does  not  exist.  But,  notwithstand- 
ing my  inability  to  treat  them  in  the 
way  their  importance  deserves,  I  think 
it  better  explicitly  to  avow  that  ina- 
bility, and  direct  the  attention  of  others 
to  the  means  of  increasing  our  know- 
ledge, than  to  conceal  the  deficiency  by 
passing  it  over  in  silence.  It  is  true 
that  we  cannot  hope  ever  to  obtain 
rules  of  conduct  strictly  and  minutely 
applicable  to  every  individual ;  be- 
cause to  do  so  would  require  us  to  in- 
vestigate the  action  of  every  variety 
of  food  upon  every  form  of  constitu- 
tion under  every  possible  variety  of 
circumstances — a  proceeding  obvious- 
ly beyond  the  limits  of  the  human 
powers.  But  for  practical  purposes, 
fortunately,  no  such  extreme  minute- 
ness of  research  is  necessary,  and  we 
may  safely  rest  satisfied  with  a  know- 
ledge of  principles  far  less  difficult  of 
discovery,  and,  at  the  same  time,  easily 
applicable,  by  the  aid  of  reflection,  to 
all  the  ordinary  varieties  and  condi- 
tions of  man. 

Principal  varieties  of  the  human  con- 


stitution.— On  examining  the  structure 
and  mode  of  action  of  the  human  body 
in  different  individuals  and  at  differ- 
ent ages,  remarkable  differences  are 
observable  in  the  proportions  which 
the  various  organs  and  functions  bear 
to  each  other,  and  to  the  system  of 
which  they  form  a  part.  In  one  indi- 
vidual, the  brain  and  nervous  system 
predominate  over  the  rest  of  the  or- 
ganism, and  impart  to  the  whole  a  cha- 
racter of  unusual  sensibility ;  in  ano- 
ther, the  nervous  system  is  feebly  de- 
veloped, and  the  body  presents  the  soft, 
rounded  appearance,  and  slow,  heavy 
action,  arising  from  the  predominance 
of  the  lymphatic  system  ;  while  in  a 
third,  the  muscular  or  the  sanguineous 
organs  are  in  powerful  proportion,  and 
impart  a  vigorous  and  enduring  energy 
to  all  the  bodily  functions.  Strictly 
speaking,  every  person  has  a  constitu- 
tion peculiar  to  himself,  and  arising 
out  of  the  peculiar  relations  which  his 
different  parts  bear  to  each  other  ;  ne- 
vertheless, we  meet  with  many  consti- 
tutions which  resemble  each  other  so 
much  in  their  essential  features,  that, 
for  all  practical  purposes,  they  may  be 
advantageously  grouped  together  and 
considered  as  identical.  Taking  this 
general  view,  we  may  describe  four 
great  classes  of  constitutions  or  tempe- 
raments as  primary  or  fundamental, 
because  all  the  others  may  be  com- 
pounded from  them.  These  four  pri- 
mary temperaments  are,  the  lympha- 
tic, the  nervous,  the  sanguine,  and  the 
bilious.  The  temperaments  arising 
from  the  combination  of  two  or  more 
of  these  are  termed  the  mixed  or  com- 
poiond  temperaments,  and  they  derive 
their  distinctive  names  from  those  of 
their  constituent  elements.  Thus,  a 
predominance  of  the  nervous  and  lym- 
phatic elements  constitutes  the  nervous- 
lymphatic  temperament;  a  mixture  of 
the  sanguine  and  nervous,  the  sanguine- 
nervous  ;  a  mixture  of  the  sanguine  and 
bilious,  the  sanguine-bilious;  and  so  on  ; 
the  name  of  the  temperament  which 
appears  to  be  in  the  ascendant  being 
always  placed  first  in  order. 

The  lymphatic  temperament  is  dis- 
tinguished by  the  predominance  of  the 
I  white  vessels  or  lymphatic  system,  the 


120 


THE  PRIMARY  TEMPERAMENTS. 


full,  rounded,  heavy  appearance,  fine 
transparent  skin,  soft  hair,  imper- 
fi^ctly-formed  blood,  languid  circula- 
tion and  expression,  flaccid  and  fee- 
ble muscles,  and  general  inactivity  and 
feebleness  of  mind  and  body.  The  nu- 
tritive functions  predominate  over  the 
others  ;  but  even  these  are  imperfect- 
ly performed,  and  the  system  conse- 
quently wants  that  elasticity  and  tone 
which  result  from  perfect  nutrition, 
and  is  deficient  in  that  inward  stimu- 
lus which  impels  to  activity.  The  ten- 
dency to  indolent  inaction  increases 
with  the  corpulence  which,  if  there  be 
full  living,  is  a  natural  feature  of  this 
temperament.  The  feeble  powers  of 
the  system  are  thus  overloaded  and  op- 
pressed, and  frequently  give  way  with 
dropsical  symptoms.  In  infancy  and 
childhood,  when  rapid  nutrition  is  re- 
quired, the  lymphatic  temperament  is 
well  marked ;  but  it  is  then  modified 
in  many  of  its  features  by  the  activity 
of  the  nervous  system.  As  a  general 
rule,  also,  it  is  more  prevalent  in  wo- 
men than  in  men  ;  which  is  one  cause 
of  the  greater  addiction  of  the  former 
to  sedentary  pursuits. 

From  the  inferior  activity  and 
strength  accompanying  the  lymphatic 
temperament,  individuals  in  whom  it 
predominates  are  unfit  for  continued 
or  severe  exertion,  and,  when  roused 
by  a  strong  stimulus,  their  excitability 
is  soon  exhausted.  The  habitual  ten- 
dency is  to  indolent  inaction,  or  the 
dolce  far  niente.  As  a  natural  conse- 
quence, the  peculiarities  of  this  tem- 
perament are  aggravated  by  a  sloppy, 
soft,  and  unstimulating  diet,  and  di- 
minished by  the  use  of  concentrated, 
noizrishing,  and  rather  stimulating 
fopd. 

.  ,4-The  nervous  temperament  is  charac- 
terised by  the  predominance  of  the 
brain  and  nerves,  and  consequently  by 
high  nervous  sensibility,  or  excitabi- 
lity. It  is  distinguished  by  delicacy  of 
fibre,  fine  thin  skin,  sharp  expressive 
features,  fine  hair,  susceptibility  of  ex- 
ternal impressions,  and  high  activity 
soon  wearing  itself  out.  Hence  viva- 
city alternating  with  depression,  and 
a  tendency  to  extremes.  It  is  most 
remarkable  in  females  of  the  higher 


ranks,  and  abounds  most  in  highly 
civilised  communities.  In  childrenalso 
this  temperament  is  well  marked;  but 
in  them,  as  in  women,  its  influence 
is  generally  modified  by  a  mixture  of 
the  lymphatic  constitution.  The  late 
hours,  heated  rooms,  and  numerous 
excitements  of  modern  society,  greatly 
assist  in  the  production  and  aggrava- 
tion of  the  evils  consequent  on  an  ex- 
cess of  the  nervous  temjierament.  To 
correct  this  tendency,  a  mild  and  plain 
but  nourishing  diet,  a  tranquil  mode 
of  life,  regular  but  not  excessive  occu- 
pation of  mind  and  body,  ample  exer- 
cise in  the  open  air,  and  bathing,  are 
highly  useful. 

The  sanguine  temperament  is  indicat- 
ed by  the  predominance  of  the  appa- 
ratus of  sanguification,  the  large  ca- 
pacity of  the  chest,  the  volume  and 
susceptibility  of  the  heart,  the  abun- 
dance and  richness  of  the  blood,  and 
great  development  of  the  bloodvessels; 
a  fine  skin,  fine  light  or  reddish  hair, 
florid  complexion,  and  elastic  activity 
of  mind  and  body.  Under  the  use  of 
stimulants  and  exciting  food,  this  ac- 
tivity is  apt  to  pass  into  inflammatory 
action,  and  hence  a  mild  and  unexcit- 
ing diet  is  the  most  suitable. 

The  bilious  temperament  is  that  in 
which  the  biliary  and  muscular  func- 
tions seem  to  predominate,  and  is  in- 
dicated by  a  dark  yellow  or  brownish 
complexion  ;  short,  dark,  crisp  hair;  a 
dry,  lean  habit  of  body  ;  well-defined 
and  firm  muscles ;  prominent  veins  ;  a 
dry,  brown,  rather  coarse  skin  ;  ex- 
pressive dark  eyes  ;  and  general  en- 
ergy of  constitution.  The  character- 
istic feature  of  this  temperament  is  en- 
during activity,  not  passing  so  easily 
into  excitement  as  in  the  nervous,  nor 
yet  so  easily  exhausted  as  in  the  san- 
guine. 

Such  are  what  may  be  called  the 
primary  temperaments ;  but  the  va- 
rieties arising  out  of  their  admixture 
in  different  proportions  are  very  nu- 
merous. Thus,  from  the  combination 
of  the  lymphatic  and  sanguine,  is  de- 
rived a  temperament  which  partici- 
pates in  the  qualities  of  both, and  which 
is  very  common  in  children  and  wo- 
men. In  like  manner,  the  bilious  may 
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be  combined  with  the  nervous,  and 
produce  a  mixed  temperament,  charac- 
terised by  a  keener  sensibility  than 
the  pure  bilious,  and  a  more  sustained 
and  energetic  activity  than  the  pure 
nervous.  In  the  same  way,  other  mo- 
difications of  temperament  may  be 
formed  ;  but  for  a  more  full  explana- 
tion of  them,  I  must  refer  the  reader 
to  any  of  the  standard  works  on  phy- 
siology. 

Such  being  the  great  variety  of 
constitutions  among  mankind,  and  so 
strikingly  different  being  in  many  of 
them  the  predominant  properties  by 
which  they  are  respectively  character- 
ised, the  reader  will  at  once  perceive 
that  the  kind  of  diet  which  is  suitable 
to  one  person,  may  prove  very  unsuit- 
able to  another  of  a  dissimilar  tempe- 
rament; and  that,  when  laying  down 
dietetic  rules,  we  must,  as  already  ob- 
served, attend  not  only  to  the  qualities 
of  the  food  itself,  but  to  those  of  the 
constitution  for  which  it  is  recom- 
mended. 

When  the  original  temperament  is 
of  a  strongly-marked  kind,  the  influ- 
ence of  diet  and  external  circum- 
stances in  modifying  it  is  very  limited; 
and  then  our  chief  aim  ought  to  be  to 
adapt  the  mode  of  life  to  the  peculiar- 
ities by  which  it  is  distinguished. 
For  example,  if  a  youth  possesses  the 
characteristic  features  of  an  ener- 
getic bilious-sanguine  temperament, 
prudence  recommends  that  we  should 
enjoin  moderation  in  the  use  of  sti- 
mulants, and  place  him  in  a  profes- 
sion affording  ample  scope  for  mental 
and  muscular  activity.  If  we  neglect 
these  indications,  and  engage  him  in 
purely  sedentary  pursuits,  at  the  same 
time  allowing  him  a  free  and  generous 
diet,  his  health  will  soon  fail,  and  he 
will  sigh  in  misery  for  liberty  and 
action.  If,  on  the  other  band,  we  re- 
strict a  slow  lymphatic  youth  to  a  very 
mild  and  soft  diet,  and  place  him  in  a 
situation  requiring  promptitude  and 
energy  of  action,  and  an  ever-wakeful 
attention,  he  also  will  suffer;  because 
the  plain  and  unstimulating  food  which 
is  very  fit  for  a  person  of  a  higlily  ex- 
citable temjierament,  will  depress  still 
further  his  already  feeble  energies, 


and  prove  insufficient  for  the  support 
of  his  health.  If,  again,  a  stimulating 
regimen  be  pursued  by  a  person  of 
an  already  excitable  temperament,  the 
high  natural  activity  will  probably  be 
carried  so  far  as  sooner  or  later  to 
induce  disease.  Hence,  it  is  indis- 
pensable, especially  in  training  the 
young,  that  due  regard  be  paid  to  the 
adaptation  of  the  diet  to  the  peculi- 
arities of  the  individual  constitution 
from  the  earliest  period  of  life. 

When  the  temperament  is  of  a  mixed 
kind,  the  influence  of  regimen  and 
education  in  modifying  the  original 
constitution  is  much  greater,  and  con- 
sequently much  may  be  done  by  judi- 
cious treatment  to  remedy  defects  or 
improve  what  is  good.  This  is  espe- 
cially the  case  when,  in  the  measures 
we  adopt,  we  take  advantage  of  those 
natural  modifications  of  temperament 
which  occur,  to  a  greater  or  less  extent, 
asgrowthandlife  advance.  During  the 
transition  from  infancy  to  childhood, 
for  example,  the  temperament  which 
was  at  first  almost  purely  lymphatic, 
and  marked  by  the  predominance  of 
the  nutritive  functions  and  a  tendency 
to  almost  constant  sleep,  gradually 
becomes  more  and  more  nervous  as 
the  feelings  and  general  sensibility 
awaken  to  activity.  At  a  later  stage, 
again,  the  temperament  becomes  mo- 
dified by  the  increasing  development 
of  the  organs  of  sanguification,  as  evi- 
denced by  the  enlarged  capacity  of  the 
heart,  lungs,  and  chest;  and  in  accoi-d- 
ance  with  this  change,  the  nervous 
sensibility  becomes  less  acute,  and  the 
desire  for  bodily  activity  increases, 
until,  with  many,  it  becomes  almost  a 
passion.  When  growth  is  fairly  com- 
pleted, and  active  nutrition  and  alJljii- 
dance  of  rich  blood  are  less  urgently 
required,  the  steady  and  enduring  ac- 
tivity of  thebilious  temperament  C(mies 
proportionally  more  into  play,  and  is 
more  suitable  to  the  increasing  gravity 
of  the  duties  which  then  oc'cupy  the 
mind.  Accordingly,  it  is  only  in  ma- 
turo  age  that  the  principal  features  of 
this  temperament  are  found  in  their 
most  marked  form.  In  each  of  these 
stages  some  modification  of  diet  is  re- 
quired, if  we  wish  to  aid  the  efforts  of 
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Nature,  and  to  obtain  the  highest  de- 
gree of  health  and  efficiency  of  which 
the  constitution  is  susceptible.  As  yet, 
however,  but  little  attention  has  been 
paid  to  this  subject,  and  much  remains 
to  be  ascertained  with  regard  to  it. 

In  adapting  the  mode  of  living  to 
particular  constitutions,  it  will  be  of 
great  assistance  to  us  to  have  a  clear 
perception  of  the  precise  object  we 
wish  to  attain,  and  know  whether  we 
should  develop  or  repress  the  predo- 
minant temperament.    For  example, 
if  a  child  is  characterised  by  a  highly 
lymphatic  temperament,  we  can  be  at 
no  loss  to  determine  that  every  effort 
should  be  made  to  repress  its  predomi- 
nance, and  to  increase  the  proportion 
of  the  sanguine,  bilious,  and  nervous 
elements.  With  this  view,  a  dry,  airy 
locality,  with  a  good  exposure,  should 
be  selected ;  and  the  diet,  instead  of 
consisting  of  slops,  broths,  and  bulky 
kinds  of  food,  should  be  composed 
chiefly  of  concentrated  and  moderately 
stimulating  aliments,  such  as  beef, mut- 
ton, curries,  spices,  coffee,  &c.,  given 
in  moderate  quantity  and  at  proper 
intervals.    If,  however,  the  person  be 
of  a  purely  nervous  temperament,  the 
same  course  of  management  will  be 
highly  injudicious,  as  it  will  increase 
the  tendencies  which  are  already  in 
excess.    In  this  latter  case,  mild  nou- 
rishment, with  avoidance  of  ex'cite- 
ment,  is  the  most  proper  regimen.  In 
constitutions  of  a  mixed  kind,  again, 
the  best  regimen  is  that  which  includes 
sufficient  variety  to  sustain  the  respec- 
tive functions  in  due  and  proportionate 
activity.    But  if  from  any  cause  it  be 
considered  desirable  to  cherish  any  in- 
dividual element  of  a  mixed  tempera- 
ment more  than  another,  the  regimen 
bought  of  course  to  he  modified  to  meet 
that  exigency. 

If  we  now  inquire  how  far  the  diet 
of  the  young  is  regulated  in  families 
with  reference  to  peculiarities  of  con- 
stitution, we  shall  finti  that  no  such 
thing  is  thought  of  by  p  trents  except 
during  sickness:  children  of  every  age 
and  temperament  are  brought  up  on 
precisely  the  same  kind  of  food  ;  or,  if 
any  difference  is  made,  it  consists  in 
the  liberty  sometimes  granted  to  a 


child  to  eat  more  or  less  of  any  parti- 
cular dish,  according  as  taste  or  caprice 
may  direct  its  choice.  And  yet  there 
is  abundant  evidence  to  sliew  that 
great  and  permanent  good  or  evil  may 
be  effected  according  to  the  fitness  or 
unfitness  of  the  diet  to  which  the  indi- 
vidual is  thus  accidentally  subjected. 
In  Chapter  XIII.  I  shall  be  able  to  ex- 
pound this  branch  of  the  subject  with 
more  advantage  to  the  reader  than  in 
this  place  ;  at  present,  I  pass  on  to  the 
consideration  of  the  different  kinds  of 
food  which  are  used  for  the  nourish- 
ment of  man. 

The  different  hinds  of  food  may  be 
classified  according  either  to  their  ele- 
mentary composition,  as  ascertained 
by  chemical  analysis,  or  to  their  gene- 
ral properties,  as  ascertained  by  ob- 
servation. In  the  present  state  of  our 
knowledge,  the  latter  is  the  only 
ground  of  classification  which  can  be 
of  any  practical  use  in  the  regulation 
of  diet,  and  it  is,  therefore,  the  one 
which  I  shall  prefer. 

It  is  important  to  remark,  in  the 
first  place,  that  no  substance  which  is 
not  itself  organised — in  other  words, 
which  is  not  a  part  of  some  animal  or 
vegetable — can  be  used  as  food,  or  serve 
for  the  nourishment  of  man.  Even  the 
various  earths  and  salts  which  enter  into 
our  composition  (except  what  are  con- 
tained in  the  water  we  drink,  and  the 
salt  we  use  as  a  condiment),  are  derived 
exclusively  from  the  other  organised 
substances  that  are  consumed  in  the 
form  of  food.  The  first  great  division 
of  aliments,  therefore,  is  into  ANIM.4.L 
and  VEGETABLE  ;  but  before  treating 
of  the  respective  properties  of  each  in 
their  relation  to  the  human  system,  it 
will  be  useful  to  make  some  remarks 
on  the  comparative  i-eadiness  with 
which  they  are  acted  upon  in  their 
progress  through  the  stomach  and  in- 
testinal canal. 

In  the  investigations  of  Dr  Beau- 
mont, already  so  often  referred  to,  the 
comparative  digestibility  of  different 
kinds  of  food  was  a  subject  to  which 
he  devoted  considerable  attention;  but 
liis  experiments  made  for  its  elucida- 
tiou  are,  like  those  of  most  of  his  pre- 


TIME  REQUIRED  FOR  THE  DIGESTION  OF  FOOD. 


123 


;ocessors,  rendered  of  little  value  by 
the  vague  way  in  which  they  seem  to 
have  been  conducted,  and  the  usual 
iiission  of  all  particulars  in  regard  to 
:ose  conditions  which  are  known  to 
•vert  a  powei-ful  influence  on  the  pro- 
gress of  digestion. 

The  following  Table,  which  I  have 
arranged  in  a  more  lucid  order  than 


Dr  Beaumont  has  done,  exhibits  the 
general  results  of  all  the  experiments 
made  upon  St  Martin  posterior  to 
1825  ;  and  the  average  is  deduced 
from  those  which  were  performed  when 
the  stomach  was  considered  by  Dr 
Beaumont  to  be  in  its  natural  state, 
and  St  Martin  himself  subjected  to 
ordinary  exercise. 


TABLE  shewing  the  Mean  Time  of  Digestion  of  the  different  Articles  of  Diet. 


 —  —  — — 

Articles  of  Diet. 

Mode  of 

Time  required 

Preparation. 

for  digestion. 

Boiled 

1 

Boiled 

1 

Boiled 

1 

Raw 

1 

30 

Trout,  Salmon,  fresh  

Boiled 

1 

30 

Fried 

1 

30 

Boiled 

1 

30 

Raw 

1 

30 

Broiled 

1 

35 

Boiled 

1 

45 

Boiled 

45 

Boiled 

2 

Boiled 

2 

Boiled 

2 

Broiled 

2 

Raw 

2 

Boiled 

2 

Raw 

2 

OabhufTp   with  vinpcrnr 

Raw 

2 

Milk   

Raw 

2 

15 

Roasted 

2 

15 

Roasted 

2 

18 

Boiled 

2 

25 

Boiled 

2 

30 

Roasted 

2 

30 

Roasted 

2 

30 

Roasted 

2 

30 

Broiled 

2 

30 

Warmed 

2 

30 

Boiled 

2 

30 

Baked 

2 

30 

Boiled 

2 

30 

Roasted 

2 

30 

Baked 

2 

30 

Raw 

2 

30 

Boiled 

2 

40 

Fricassee 

2 

45 
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TABLE  shewing  the  Mean  Time  of  Digestion — ■continued. 


Articles  of  Diet. 


Custard  

Beef,  with  salt  only  

Apples,  sour  and  hard  

Oysters,  fresh  

Eggs,  fresh  

Bass,  striped,  fresh  

Beef,  fresli,  lean,  rare  

Beef-steak  

Pork,  recently  salted  

Pork,  recently  salted  

Mutton,  fresh  

Mutton,  fresh  

Soup,  beans  

Chicken  soup  

Aponeurosis  

Cake,  corn  

Dumpling,  apple  

Oysters,  fresh  

Pork-steak  

Pork,  recently  salted  

Mutton,  fresh  

Bread,  corn  

Carrot,  orange  

Sausage,  fresh  

Flounder,  fresh  

Catfish,  fresh  

Oysters,  fresh  •• 

Beef,  fresh,  dry  

Beef,  with  mustard,  &c  

Butter   

Cheese,  old,  strong   

Soup,  mutton   

Oyster  soup  

Bread,  wheaten,  fresh   

Turnips,  flat  

Potatoes,  Irish   

Effffs,  fresh  

Eggs,  fresh  

Green  corn  and  beans  

Beet  

Salmon,  salted  

Beef,  fresh,  lean  

Veal,  fresh  '.  

Fowls,  domestic  

Fowls,  domestic  

Ducks,  domestic  

Soup,  beef,  vegetables,  and  bread 

Heart,  animal  

Beef,  old,  hard,  salted  


Mode  of  1 

'ime  required 

Preparation. 

'or  digestion. 

H.  SI. 

Baked 

J>  40 

lioHed. 

Raw 

J,  oU 

Raw 

O      rr  .r: 
Jt  00 

tooit  bouecl 

Q 

o 

xSroueci 

o 
U 

Roasted 

o 

O 

Broiled 

o 

O 

itaw 

o 
o 

Stewed 

Q 
O 

Bi'oiled 

Q 
O 

jioiieu 

Q 

a 

Jioilea. 

Q 

o 

iJoileci 

Q 

o 

Boiled 

Q 

o 

Baked 

Q 

o 

T?        1  nA 

Jioiiea 

Q 

o 

Roasted 

O  iO 

Broiled 

Q  IK 

Broiled 

Q  IK 

Roasted 

o  xo 

isaKeci 

^  1 

O  lO 

iiOiiea 

Q  IK 

Broiled 

O  Z\J 

Fried 

o  o\j 

Fried 

o  oU 

oteweu 

O  OU 

Roasted 

Jiouea 

o  oU 

Melteo. 

o  oU 

Kaw 

o  o\J 

Jioileci 

Bouea 

JsaKecl 

O  OK/ 

iioiieci 

O 

Jioiieci 

3  30 

iiiii  a  Doiieti 

3  30 

r  1  leu 

O  <J\f 

xJOiiecL 

3  45 

1501160, 

O  'xU 

jjoueu 

4. 

T^,.;  r^A 

1^  riea 

Broiled 

4 

Boiled 

4 

Roasted 

4 

Roasted 

4 

Boiled 

4 

Fried 

4 

Boiled 

4  15 
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TABLE  shewing  the  Mean  Time  of  Digestion— coJiJmwcrf. 


Articles  of  Diet. 


Porli,  recently  salted.... 

Soup,  marrow  bones  

Cartilage  

Pork,  recently  salted.... 

Veal,  fresh  

Ducks,  wild  

Suet,  mutton  

Cabbage,  with  vinegar. 

Suet,  beef,  fresh  , 

Pork,  fat  and  lean  

Tendon  


Mode  of 
Preparation. 


Time  required  i 
for  digestion. 


Fried 

4 

15 

15 

Boiled 

4 

15 

Boiled 

4 

30 

Fried 

4 

30 

]{oasted 

4 

30 

Boiled 

4 

30 

Boiled 

4 

30 

Boiled 

6 

3 

Roasted 

5 

15 

Boiled 

5 

30 

This  table  is  interesting,  but  the 
results  must  not  be  too  much  relied 
upon,  or  regarded  as  representing 
the  uniform  rate  of  digestibility.  We 
have  already  seen  that  chymification 
is  greatly  influenced  by  the  interval 
which  has  elapsed  since  the  preceding 
meal,  by  the  amount  of  exercise  taken, 
the  keenness  of  the  appetite,  the  state 
of  the  health  and  mind,  the  complete- 
ness of  the  mastication,  the  state  of 
rest  or  exercise  after  eating,  and  va- 
rious other  circumstances ;  and,  above 
all,  the  quantity  swallowed  in  proportion 
to  the  gastric  juice  secreted.  It  is  plain, 
therefore,  that  if  an  experiment  be 
made  without  regard  to  these  condi- 
tions, and  without  anything  being  re- 
corded except  the  time  occupied  in  di- 
gestion in  the  individual  case,  the  con- 
clusions deduced  from  it  may  be  most 
fallacious.  The  very  aliment  which, 
taken  in  full  quantity,  remains  on  the 
stomach  for  hours,  may,  in  a  smaller 
quantity,  be  entirely  digested  in  one- 
third  of  the  time.  Thus,  in  the  fore- 
going table,  two  and  a-half  hours  are 
set  down  as  the  average  period  re- 
quired for  the  chymification  of  jelly  ; 
and  yet,  in  one  of  Dr  Beaumont's  ex- 
jjeriments,  we  find  that  eight  ounces 
of  that  substance  were  entirely  di- 
gested in  one  hour.  So  that,  if  all  the 
other  conditions  are  not  carefully  kept 
in  view  at  each  trial,  the  results  can- 
not possibly  be  held  as  conclusive. 


It  may  be  said  that,  on  the  occasion 
just  alluded  to,  St  Martin's  digestion 
must  have  been  particularly  good — • 
and,  in  truth,  it  seems  to  have  been 
so ;  for  at  nine  o'clock  A.M.  he  break- 
fasted on  soused  tripe,  pig^s  feet,  bread 
and  coffee,  and  yet,  only  one  hour  later, 
no  vestige  of  any  of  these  savoury 
things  remained  in  the  stomach.  What 
renders  this  result  the  more  remark- 
able, is  the  fact,  that,  in  another  table, 
a  simple  breakfast  of  coffee  and  bread 
is  set  down  as  having  required  I'OUl!. 
hours  for  its  digestion.  The  rapid 
disposal  of  the  same  elements  with  the 
addition  of  soused  tripe  and  pig's  feet, 
instead  of  disproving  my  j)osition,  evi- 
dently strengthens  it,  by  shewing  that, 
if/)-om  any  cause  the  digesting  power 
varies  in  intensity,  the  result  obtained 
from  the  experiment  on  one  kind  of 
food,  cannot,  with  any  show  of  reason, 
be  considered  as  an  accurate  index  of 
its  rate  of  digestibility  in  comparison 
with  that  of  otlier  kinds. 

This  neglect  of  the  other  conditions 
is  accordingly  the  circumstance  which 
throws  a  doubt  over  the  results  not 
only  of  Dr  Beaumont's  experiments, 
but  of  those  of  every  other  inquirer. 
Indeed  Dr  Beaumont  himself  candidly 
admits,  that  his  were  performed  for 
the  purpose  of  demonstrating  other 
important  principles  connected  with 
digestion,  and  not  at  nil  with  the  view 
of  determining  the  comparative  rates 
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of  digestibility  of  different  liinds  of 
aliment ;  and  in  alluding  to  the  various 
requisites  for  a  satisfactory  series  of 
experiments,  he  justly  states,  that  this 
would  be  a  Herculean  task  which  it 
would  take  years  to  accomplish.  It 
ought  farther  to  be  observed,  that  the 
foregoing  table  cannot,  in  strictness, 
be  regarded  as  shewing  aught  but  the 
time  which  the  different  articles  of 
food  required  to  disappear  from  the 
stomach  ;  for  it  by  no  means  neces- 
sarily follows  that  they  had  then  un- 
dei'gone  complete  digestion.  On  the 
contrary,  the  most  indigestible  articles 
may  have  disappeared  sooner  than 
others  of  comparatively  easy  digestion; 
nay,  we  shall  afterwards  see  that  this 
really  happens — for,  in  cases  where  a 
fistulous  ojaening  into  the  intestines  ex- 
isted, it  was  found  that  vegetables  ap- 
peared at  the  opening  in  an  almost  un- 
digested state,  long  before  the  well- 
formed  chyme  of  animal  food  shewed 
itself.  The  very  statement  which  we 
find  in  Dr  Beaumont's  table,  that  raw 
cabbage  required  only  2  hours  for  di- 
gestion, while  4  J  were  necessary  when 
it  was  boiled,  is  of  itself  sufficient  to 
shew  that  some  source  of  fallacy  must 
exist.  In  considering  the  following 
general  results,  then,  the  reader  should 
bear  in  mind  that  they  are  only  pro- 
bable and  approximative,  and  are  not 
to  be  regarded  as  strictly  demonstrated 
or  certain. 

1.  As  a  general  rule,  animal  food  is 
more  easily  and  speedily  digested,  con- 
tains a  greater  quantity  of  nutriment 
in  a  given  bulk,  and  therefore  satisfies 
hunger  for  a  longer  time,  than  either 
herbaceous  or  farinaceous  food  ;  but, 
from  causes  which  will  afterwards  be 
explained,  it  is  also  more  heating  and 
stimulating.  Minuteness  of  division,  a.nA 
tenderness  of  fibre,  are  shewn  by  Dr 
Beaumont's  experiments  to  be  two 
grand  essentials  for  the  easy  digestion 
of  butcher-meat  ;  and  the  different 
kinds  of  fish,  flesh,  fowl,  and  game,  are 
found  to  vary  in  digestibility,  chiefly 
in  proportion  as  they  approach  or  de- 
part from  these  two  standard  qualities. 

2.  Farinaceous  food,  such  as  bread, 
rice,  sago,  arrow-root,  or  gruel,  is  also 
rapidly  assimilated,  and  proves  less  ex- 


citing to  the  system  than  concentrated 
animal  food ;  but  as  it  affords  less  sti- 
mulus to  the  muscular  coat,  and  causes 
less  vascular  action  in  the  mucous, 
from  not  being,  in  an  equal  degree, 
dependent  on  the  gastric  juice  for  its 
digestion,  its  exclusive  use  for  any 
length  of  time  seldom  fails  to  weaken 
the  stomach  and  impair  digestion.  For 
the  same  reason,  however,  it  becomes 
a  very  suitable  aliment  where  stomachic 
irritation  already  exists.  When  the 
stomach  is  in  a  healthy  state,  milk  is 
digested  almost  as  easily  as  farinaceous 
food,  and  is  nearly  as  unstimulating. 

3.  The  other  kinds  of  vegetable  sub- 
stances are  the  slowest  of  all  in  under- 
going digestion,  and  the  fibrous  por- 
tion of  most  of  them  passes  out  of  the 
stomach  and  through  a  part  of  the 
bowels  comparatively  little  changed  ; 
and  hence  the  uneasiness  which  their 
presence  often  excites  in  the  lower  in- 
testines, especially  in  persons  of  weak 
digestion.  In  a  given  bulk  they  con- 
tain less  nutriment,  and  excite  the  sys- 
tem less,  than  any  other  kind  of  food  ; 
so  that  they  are  well  adapted  for  the 
diet  of  those  in  whom  it  is  necessary  to 
avoid  every  kind  of  stimulus,  and  who 
are  not  subjected  to  great  muscular 
exertion  :  but  to  a  person  undergoing 
hard  labour,  they  afford  inadequate 
support. 

4.  Liquid  food — soup,  for  example 
— does  not  call  into  play  the  muscular 
coat  of  the  stomach,  and  is  so  slow  of 
digestion  where  that  organ  is  already 
weakened,  that  it  often  gives  rise  to 
acidity,  and  hence  is  unfit  for  most 
dyspeptic  patients.  Before  the  gastric 
juice  can  act  upon  it,  the  fluid  part 
must  be  absorbed,  and  the  mass  thick- 
ened to  a  proper  consistence  for  un- 
dei'going  the  usual  churning  motion. 
On  examining  the  contents  of  the  sto- 
mach an  hour  after  St  Alartin  had 
dined  on  beef-soup,  Dr  Beaumont,  it 
will  be  remembered,  found  that  on  one 
occasion  the  absorption  of  the  watery 
part  had  been  carried  so  far  as  to  leave 
the  remainder  of  even  a  thicker  con- 
sistence than  after  an  ordinary  solid 
meal :  but  a  similar  result  follows  only 
when  the  digestive  powers  are  very 
vigorous.    AVhen  the  blood  is  watery. 


PROPERTIES  OP  DIFFERENT  KINDS  OF  FOOD. 


I  and  the  secretions  are  languidly  per- 
formed, absorption  goes  on  slowly  in 
the  stomach,  and  in  such  cases  soups 
form  an  improper  article  of  diet. 
They  are  apt  to  pass  into  acetous  fer- 

!  mentation,  and  to  produce  heartburn, 
ind  occasionally  diarrhoea.  "When 
Irink  is  swallowed,  it  is  also  carried 
iff  by  absorption,  and  is  not  digested 
or  allowed  to  pass  through  the  pylorus. 
One  purpose  of  this  provision  seems  to 
be  to  prevent  the  gastric  juice  from 
being  rendered  inefficient  by  too  much 
dilution. 

When  the  food  on  which  an  animal 
lives  is  of  a  highly-concentrated  kind, 
and  contains  much  nourishment  in  a 
small  bulk,  the  apparatus  of  organs 
provided  for  its  digestion  is  on  a  cor- 
respondingly small  scale  in  point  of 
extent.  Thus,  in  carnivorous  animals, 
whose  food  is,  bulk  for  bulk,  the  most 
nutritious  of  all,  the  stomach  and  in- 
testines are  simpleand  short, the  length 
of  the  latter  not  being  more  than  from 
one  to  four  or  five  times  that  of  the 
body.  In  herbivorous  animals,  on  the 
other  hand,  whose  food  is  sparingly 
nutritious,  and  therefore  requires  to 
have  a  large  bulk  or  volume,  the  sto- 
mach, as  we  saw  in  a  former  chapter, 
is  greatly  more  complicated,  and  the 
length  of  the  intestines  enormously  in- 
creased.— (See  p.  25.)  In  the  elepliant, 
and  some  other  herbivorous  animals,  we 
find  the  capacity  to  depend,  not  on  the 
length,  but  on  the  width  and  increased 
surface  of  the  intestine — in  other 
words,  on  the  greater  calibre  of  its  ca- 
vity. Man,  being  intended  to  feed 
on  both  animal  and  vegetable  sub- 
stances, possesses  an  organization  which 
holds  an  intermediate  place  between 
the  two  extremes.  In  him  the  intes- 
tines neither  are  so  short  as  in  carni- 
vorous animals,  nor  have  the  com- 
ple.xity  and  length  characteristic  of 
the  hei'bivorous — thus  shewing  the  in- 
tentions of  Nature  in  regard  to  his 
food,  and  at  the  same  time  allowing 
him  a  considerable  latitude  of  adapta- 
tion when  the  force  of  circumstances 
for  a  time  denies  him  access  to  any  va- 
riety. 

Animal  food  being  in  general  more 
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quickly  digested  than  vegetable,  and 
a  simpler  organization  being  sufficient 
for  its  assimilation,  many  physiolo- 
gists have  inferred  that  this  is  owing 
solely  to  its  being  already  of  an  ani- 
mal nature,  and  therefore  requiring 
scarcely  any  change  to  fit  it  for  be- 
coming a  constituent  part  of  the  liv- 
ing fibre.  Indeed,  according  to  the 
modern  school  of  chemical  physiology, 
the  stomach  possesses  no  power  of 
forming  new  compounds  of  a  type  dif- 
ferent from  that  of  the  substances  sub- 
mitted to  it  for  digestion;  its  function 
being  limited  to  separating  from  the 
mass  of  food  those  proximate  element- 
ary principles  which  are  already  con- 
tained in  it,  and  presenting  them  to 
the  vessels  in  a  state  fit  for  absorption  ; 
or  at  most  of  altering  the  combination 
of  the  elements,  without  essentially 
changing  their  chemical  nature.  Thus, 
it  is  absolutely  impossible  for  the  sto- 
mach to  prepare  muscular  fibre  from 
starch  or  fat,  because  these  substances 
contain  no  albuminous  principle  from 
which  muscle  could  be  formed.  Aq- 
cordingly  we  see  that,  if  a  dog  be  fed 
on  starch  exclusively,  it  begins  almost 
immediately  to  lose  flesh,  and  dies 
before  the  lapse  of  many  days,  simply 
because  the  starch  cannot  repair  the 
waste  of  those  principles,  the  elements 
of  which  do  not  belong  to  its  own 
composition.  Again,  if  fat  be  made  use 
of  as  an  exclusive  article  of  diet,  the 
animal  apparently  retains  its  flesh,  but 
nevertheless  dies.  Here,  too,  the  rea- 
son is  waste  unaccompanied  by  ade- 
quate nutrition ;  although  the  fat,  from 
its  deposition  in  the  tissues,  conceals 
the  loss  which  the  flesh  has  undergone. 
On  dissection,  the  muscles  are  found  to 
have  wasted  away — an  inevitable  re- 
sult, since  it  is  quite  impossible  for  fat, 
which  contains  no  nitrogen,  to  repair 
the  waste.  All  food,  therefore,  in  order 
to  be  capable  of  permanently  sustain- 
ing life,  must  contain  one  or  more  of 
the  albuminous  principles. 

In  the  third  chapter  we  directed  the 
reader's  attention,  in  a  very  general 
manner,  to  the  nitrogenous  articles 
of  diet  as  destined  to  repair  the  waste 
of  the  system,  and  to  the  non-nitrogen- 
ous as  the  aliment  of  respiration.  This 
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division  of  food,  tliough  sufficiently 
correct  for  all  practical  purposes,  is 
liable  to  objection  in  so  far  as  the  adi- 
pose and  nervous  tissues  may  be  nou- 
rished by  non-nitrogenous  articles  of 
food.    We  may,  however,  venture  to 
regard  the  adipose  as  a  fortuitous, 
rather  than  an  essential  tissue  of  the 
body;  and  a  moment's  consideration 
vifill  shew,  that  as  the  quantity  of  mate- 
rial necessary  to  repair  the  waste  of 
the  nervous  tissue  is  exceedingly  small, 
the  source  whence  it  is  derived  is  a 
a  matter  of  little  practical  importance, 
as  far  as  the  regulation  of  diet  is  con- 
cerned. The  brain,  in  a  hundred  parts, 
contains  eighty  of  water,  seven  of  al- 
bumen, and  only  five  of  a  phosphorised 
fat;  which  last  may,  in  all  probability, 
be  formed  from  either  nitrogenous  or 
non-nitrogenous  substances.    If,  now, 
we  bear  in  mind  that  the  whole  nerv- 
ous system  scarcely  exceeds  50  oz.  in 
weight,  and  that  the  nervous  tissue  is 
the  most  stable  in  the  body,  scarcely 
losing  weight  by  starvation,  and  not 
gaining  by  fattening,  we  may,  without 
hesitation,  adhere  to  the  division  of 
food  which  has  been  adopted  through- 
out the  present  work. 

According  to  the  modern  chemi co- 
physiological  school,  the  albuminous  or 
nitrogenous  princij)les  must  be  derived, 
in  the  first  place,  from  the  vegetable 
kingdom.  Fibrin,  casein,  and  albu- 
men, for  instance,  are  all  to  be  regarded 
as  originally  vegetable  productions; 
and  the  "  mission"  of  the  cow  and  the 
sheep  is  to  separate  them,  by  means  of  a 
complicated  digestive  apparatus,  from 
the  large  mass  of  extraneous  matter 
with  which  they  are  associated,  and  to 
present  them  to  man  and  the  carnivo- 
I'ous  animals  in  a  concentrated  form. 
Some  vegetables,  such  as  beans,  pease, 
the  differentvaricties  of  grain,and  cer- 
tain nuts,  contain  the  albuminous  prin- 
ciples already  sufficiently  concentrated 
to  supply  man  with  aliment  capable  of 
repairing  the  waste  of  all  the  tissues  ; 
but  hisdigestive  apparatus  would  prove 
insufficient  to  collect  those  principles 
in  the  necessary  quantities  from  grass 
and  other  succulent  vegetables.  When 
the  food  on  which  an  animal  lives  con- 
tains but  a  comparatively  small  amount 


of  nutritious  matter,  we  find  that  the 
quantity  eaten  is  proportionally  great; 
and  thus,  while  the  contents  of  the 
alimentary  canal  of  a  rabbit  weigh  a 
fourth  of  the  whole  weight  of  the  ani- 
mal, the  contents  of  those  of  a  cat  (the 
stomach  being  filled  with  half-digested 
meat)  have  been  found  to  weigh  only 
a  twenty-first  part  of  its  weight,  and 
not  more  than  an  eighty-first  part 
when  the  stomach  is  empty.    The  dis- 
ciples of  Liebig  and  Dumas,  then,  are 
of  opinion  that  protein  compounds 
cannot  be  formed  in  the  system  ;  and 
the  facts  adduced  in  support  of  this 
doctrine  possess  so  much  weight,  that 
the  great  body  of  physiologists  have 
accepted  it  as  proved.    According  to 
the  theory  of  Liebig,  wild-growing 
plants  derive  their  nitrogen  from  the 
ammonia  which  is  found  in  minute 
quantities  in  the  atmosphere,  as  the 
result  of  the  decomposition  of  animal 
and  vegetable  substances    and  their 
carbon  from  its  carbonic  acid ;  the 
use  of  manure  being  merely  to  in- 
crease, by  its  decomposition,  the  sup- 
ply of  ammonia  and  carbonic  acid,  and 
thus  to  accelerate  the  growth  of  the 
plants.*  -  In  assuming  the  former  part 
of  this  hypothesis,  it  is  necessary  to  as- 
sume also  that  the  original  constitution 
of  the  atmosphere  was  different  from 
what  it  now  is ;  since  the  original 
plants  must  have  derived  their  nitro- 
gen from  some  other  source  than  the 
ammonia  produced  by  decomposition. 
Indeed,  until  lately,  most  vegetable 
physiologists  were  of  opinion  that 
plants  possess  the  power  of  appropri- 
ating the  nitrogen  of  the  atmosphere, 
but  this  belief  has  been  generally  re- 
nounced since  the  discovery  of  ammo- 
nia as  a  constituent  of  atmospheric  air. 
The  question,  however,  notwithstand- 
ing Liebig's  very  plausible  reasoning, 
cannot  be  regarded  as  decided  ;  and 
many  physiologists  still  continue  to 
consider  it  as  by  no  means  impro- 
bable that  the  nitrogen  of  the  atmo- 
sphere may  unite,  under  certain  cir- 
cumstances, with    hydrogen  in  the 
nascent  state  to  form  anmionia  so 
that  plants  m.'>y  be  supplied  with  it 

*  Por  n  f..n  ojroMlion  of  LlobiF'.  vlows,  sec  hl5 
,  .iron  .he  C..e!;,iMry  of  A^r.cuUuro. 
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independently  of  dcconijoosition.  It 
has,  moreover,  been  suggested  as  )30S- 
sible,  that  the  system  may  have  the 
power  of  assimilating  minute  quanti- 
ties of  the  nitrogen  of  the  atmospheric 
air  inhaled  in  respiration  ;  but  no 
proof  has  been  advanced  in  support  of 
this  theory,  which  is  indeed  in  direct 
opposition  to  our  present  knowledge. 
These  remarks  are  offered,  not  with  the 
view  of  calling  in  question  the  general 
truth  of  tlie  doctrines  of  Liebig  and 
Dumas,  but  merely  as  a  caution  against 
adopting  them  as  completely  proved  in 
all  their  details.  In  the  crumbling  to 
pieces  of  tlie  fabric  reared  by  Mulder 
and  Liebig  on  the  faulty  analysis  of 
protein  by  the  former  (see  page  14), 
we  have  lately  had  abundant  evidence 
that  chemists  are  not  always  sufficient- 
ly cautious  in  testing  their  facts  before 
building  up  their  theories.*  Every- 
thing considered,  the  probability  cer- 
tainly is,  that  animals  derive  all  their 
nitrogen  from  their  food.  Boussingault 
is  of  opinion,  from  certain  experiments 
which  lie  undertook,  that  more  nitro- 
gen is  furnished  to  them  in  their  food, 
than  can  be  detected  in  tlie  sensible  ex- 
cretions ;  and  hence  he  concludes,  that 
small  quantities  must  be  given  off  with 
the  exhalations  from  the  skin  and 
lungs. t 

Fat  is  cither  introduced  into  the 
system  ready-formed,  or  may  be  de- 
rived from  the  digestion  of  starch  and 


*  II  is  proper  lo  menlion  horo,  Hint  Dr  I'rout  dis- 
sents from  llie  opriiioii  that  no  iiitru^etious  or  pro- 
tein compound  c.-ui  lju  formed  In  the  synlem.  Oil 
tlie  conlrnry,  lio  regards  llio  forni.ition  of  albumen 
from  starch  as  a  phenomenon  of  dailv  occurrcrce  in 
the  nutrition  ofaninnils.  Ileconeeives  that  there  is 
secreted  in  llie  livera  liighly  nitrogenous  compound 
which  lias  llie  power  or  uullinp:  willi  starcli,  or  tlio 
products  of  ila  digestion,  in  tlie  duoiienuni,  and  tlius 
giving  rise  lo  ilio  direct  fornialioii  of  alliumen.  In 
support  of  liiis  liypotliesis  l)r  I'rout  slates,  lliat  ho 
has  freiiueiill  v  delicted  .alliumen  in  the  duodcnnm  of 
animals  whose  food  was  destitute  of  nitrogen.  The 
occurrence  of  alhunien  in  the  iliiodeuiim.  however,  is 
no  proof  that  it  was  formed  from  noii  iiitrogcuoiis 
aliment ;  for  it  may  have  lieen  derived  from  the  lian- 
creaticjuice.  or  from  tlic  secrelions  of  the  niueoos 
menilirane.  Ilr  I'roiil  liliewihe  iiniigiiiea.  thai  albu- 
men maybe  forined  by  the  incorporation  of  ihe  ni- 
trogen of  tlie  atiuospiieric  air  with  noii-nltrogenous 
food  durin^r  the  process  of  masticallon.  Ilotli  of 
tlicFo  hyjiiuhcses  are  uusiipporli'd  liv  facts  or  cxne- 
rimenls,  and  rest  merely  on  Ihe  aiithorily  of  Dr 
Prout'sname.  It  is  inipossibleto  reeei ve I Iiciii, there- 
fore, till  it  be  shewn  that  aiiliual  lile  mav  be  sup- 
ported for  a  eonsidcr/ible  (iiiie  oil  food  destitute  of 
liroteiii  compounds.  I'"or  J)r  rroinV  views,  see  bis 
Trealise  on  Stoinacli  and  Itrtiai  lilseases,  llfth  oil 
pp.  41!)  anil  01,7.    I.ondon,  1-4 
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sugar,  and  other  analogous  substances. 
Dumas  formerly  maintained  tiiat  all 
animal  fat  must  be  derived  ftom  the 
oil  and  wax  of  plants;  but  by  re- 
pealing Hubert's  well-known  experi- 
ment of  feeding  bees  on  pure  sugar 
alone,  he  convinced  himself  that  they 
continued  to  deposit  wax,  which,  of 
course,  must  have  been  derived  from 
the  transformation  of  sugar.  He  has 
consequently  given  in  his  adhesion  to 
Liebig's  doctrine,  that  farinaceous  and 
saccharine  substances  may  be  trans- 
formed into  fat.  This  view  is  far- 
ther confirmed  by  the  experiments  of 
Boussingault,  who  found  that  pigs 
gained  more  fat  than  could  be  ac- 
counted for  as  ready-formed  in  their 
food,  thus  proving  that  the  farina- 
ceous or  saccharine  principles  of  the 
aliment  must  have  undergone  transfor- 
mation. But  although  it  is  true  that 
in  man  and  the  herbivorous  animals, 
fat  is  formed  chiefly  by  the  transfor- 
mation of  the  carbo-hydrates,  there 
exists  no  chemical  obstacle  to  its  for- 
mation from  the  protein  compounds, 
though  in  this  case  the  process  is  more 
complicated.  If  we  assume,  what  is 
not  strictly  true,  that  all  the  nitro- 
gen of  the  food  is  excreted  by  the  kid- 
neys in  the  shape  of  urea,  then  100 
grains  of  albumen  may,  by  combining 
with  15'72  grains  of  oxygen,  yield 
34  07  grains  of  urea,  41-92  grains  of 
fat,  and  39'73  grains  of  carbonic  acid. 
But  if  we  suppose  the  100  grains  of 
albumen  to  enter  into  combination 
with  152  22  grains  of  oxygen,  the  re- 
sult would  still  be  34"07  grains  of  urea, 
as  in  the  preceding  case  ;  but  the  ad- 
ditional quantity  of  oxygen  would  con- 
sume all  tlie  fat,  while  174*03  grains 
of  carbonic  acid  and  44-10  grains  of 
water  would  be  produced.*'  It  is  thus 
apparent  that  in  order  to  derive  from 
protein  the  largest  possible  amount  of 
animal  heat,  a  free  supply  of  oxygen 
must* be  alForded,  in  order  that  the 
requisite  transformations  may  be  duly 
accoinpli.shed.  Hence  arises  tlie  in- 
stinctive doslro  wliicli  carnivoroii.sani- 
nials  feci  for  abundant  exercise,  and 
which  impels  them,  even  wlieii  in 

♦  Valentin's  T.clirhucli,  vol.  i.,  p  777. 
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confinement,  to  move  restlessly  from 
one  corner  of  their  den  to  the  other. 
If  the  supply  of  oxygen  is  not  suffi- 
cient to  convert  the  protein  compounds 
I  into  urea  and  carbonic  acid,  part  of 
;|  the  unconsumed  carbon  is  apt  to  unite 
I  with  the  nitrogen  to  form  uric  acid,  a 
'  compound  of  difficult  solubility,  and 
which  appears  in  the  urine  in  the  form 
of  gravel,  and  in  different  parts  of  the 
body,  particularly  on  the  knuckles,  as 
gout  or  chalk-stones.    Gout,  as  is  well 
known,  is  a  disease  generally  atten- 
dant upon  full  living  with  deficient 
exercise,  and  we  here  recognise  its 
probable  cause  in  the  imperfect  assi- 
milation of  the  protein  compounds.* 

Some  physiologists  are  of  opinion, 
that  all  albuminous  food  requires  to 
pass  through  the  condition  of  muscular 
tissue  in  the  body, before  it  can  be  used 
as  respiratory  fuel.  According  to  this 
view,  when  a  copious  meal  of  animal 
food  'is  taken  and  digested,  the  blood  is 
increased  in  a  corresponding  ratio,  and 
if  no  exercise  be  taken  to  cause  waste 
of  the  muscles,  no  call  is  made  upon  the 
blood  for  a  supply,  and,  consequently, 
each  additional  meal  adds  to  the  amount 
of  the  blood,  till  indigestion,  apoplexy, 
or  some  other  serious  accident  ensue. 
The  reader  will  here  recognise  another 
powerful  reason  for  abundant  exercise 
with  full  living  :  the  muscular  tissue 
must  be  wasted  by  exercise,  in  order 
that  the  consequent  demand  for  a  fresh 
supply  may  keep  the  blood  within  the 
healthy  standard.    These  views  are 
probably  too  exclusive;  for  there  is 
reason  to  think  that  the  blood  may 
be  attacked  by  the  oxygen  of  the  in- 
haled air,  without  having  previously 
formed  part  of  the  tissues.    But  we 
need  not  occupy  our  space  with  dis- 
cussing this  question,  which  indeed  is 
of  no  practical  importance. 

It  is  well  known  that  animal  food 
affords  a  more  stimulating  nutriment 
than  farinaceous  and  other  kindst)f  ve- 
getable aliment,  and  hence  ought  to  be 
avoided  in  diseases  of  excitement.  But 


»  Thn  urlnoof  birds  conlainslilllo  !ranyurO!V,aml 
l^  in  mn  y  coiiiposcd  cl.ielly  of  BOlld  ..mtcs.   U  is 

;i,7^nn  iVis  Incl  "  Itli  tlic  reasoning  in  tl.c  text,  al- 
?l,onRh  1  docs  not  necessarily  invalidalo  it.  Tho 
Vubjoct  rcciuiros  furthor  InvcstigaUon. 


it  seems  to  me  that  this  stimulus  is  ow- 
ing not  only  to  its  own  inherent  proper- 
ties, but  also  to  its  more  highly-concen- 
trated state,  and  to  the  much  greater 
quantity  of  blood  which  is  derived  from 
it  than  from  an  equal  bulk  of  vegetable 
aliment.    From  the  numerous  experi- 
ments of  injecting  water,  poisons,  and 
other  substances  into  the  veins,  per- 
formed by  Magendie  and  others,  we 
have  direct  proofs  that  the  same  agent 
which,  introduced  rapidly  into  the  sys- 
tem, will  sometimes  act  so  powerfully 
as  to  destroy  life,  will  excite  scarcely 
any  perceptible  disorder  if  introduced 
very  slowly.  Analogy,  therefore,  bears 
us  out  in  believing  that  the  rapid  ad- 
mixture of  very  nutritious  chyle  with 
the  blood  may  over-stimulate  the  sys- 
tem, where  its  more  gradual  introduc- 
tion would  have  produced  no  such  ef- 
fect.   At  the  same  time,  we  cannot 
doubt  that  there  is  also  a  greater  in- 
lierent  stimulus  in  animal  than  invege- 
table  aliment.    It  causes  the  heart  to 
beat  with  increased  vigour,  the  cir- 
culation to  become  stronger,  and  the 
various  metamorphoses  on  which  vital 
action  depends  to  be  performed  with 
greater  energy.     Every-day  experi- 
ence convinces  us  of  this;  and  the  fact 
is  further  practically  confirmed  by  the 
observations  of  Mr  Spalding,  the  im- 
prover of  the  diving-bell,  who  found 
that  when  he  had  eaten  animal  food, 
and  had  drunk  fermented  liquors,  he 
exhausted  the  air  of  the  bell  much 
sooner  than  when  he  had  been  living  on 
vegetable  diet,  and  drinking  water.* 

It  seems  to  be  partly  for  the  purpose 
of  obviating  the  evil  of  a  too  rapid 
introduction  of  nutriment,  and  partly 
in  order  to  modify  the  stimulus,  that 
Nature  has  rendered  a  certain  bulkincss 
of  food  advantageous  to  digestion,  and 
decreed  that  no  animal  can  long  retain 
its  health  if  fed  on  highly-concentrated 
aliment  alone.  Dr  Paris  refers  to 
post-horses  fed  chiefly  on  beans  and 
oats,  as  instances  among  the  lower 
animals  of  the  insalubrity  of  too  con- 
densed nutriment,  and  shews  that  they 
live  constantly  on  tho  brink  of  active 
disease,  and  every  now  and  then  re- 


.  Dt  R.  D.  Thomson  on  tho  Food  of  Animals,  p.  2a 
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quire  bleeding,  laxatives,  and  emol- 
lients, to  keep  tbem  in  condition. 
Sportsmen,  boxers,  and  others^  who 
train  themselves  for  severe  exertion, 
are  additional  examples  shewing  that 
a  similar  mode  of  living  induces  a 
morbid  tension  of  the  system  which 
cannot  be  long  kept  up  without  dan- 
ger. The  food,  therefore,  should  con- 
tain a  certain  quantity  of  compara- 
tively innutritious  matter ;  and  ex- 
perience has  further  shewn  that  no 
single  article  of  diet,  whether  nitro- 
genous or  non-nitrogenous,  is  capable 
of  sustaining  life  for  any  lengtli  of 
time.  If  a  dog  be  fed  solely  on  sugar, 
or  gelatine,  or  fibrin,  or  any  other 
single  substance  whatever,  before  many 
days  are  over  it  begins  to  droop,  and 
speedily  dies.  The  reason  is,  that  no 
single  alimentary  substance  is  capable  of 
repairing  the  waste  which  is  going  on  in 
every  organ  of  the  body.  Carbon  must 
be  provided  to  make  good  the  loss  by 
the  excretions  of  the  lungs  and  liver, 
nitrogen  to  replace  the  materials  ex- 
creted by  the  kidneys,  and  the  various 
earthy  and  alkaline  salts  to  replace 
those  which  are  carried  off  by  the  al- 
vine  and  urinary  evacuations.  The 
failure  of  a  due  supply  of  any  of  those 
substances  which  are  required  for  the 
healthy  performance  of  the  animal 
functions,  is  necessarily  followed  by 
disease  and  death.* 

The  amount  of  the  waste  varies  with 
the  circumstances  in  which  the  body  is 
placed.  In  a  warm  climate,  where  but 


»  ThD  8.imo  consequences  ensue  if  the  products  of 
digcslion  arc  not  duly  assimilated.  In  tlic  dl<cnsG 
termed  diabetes,  tlic  dipostive  powers  are  partioular- 
ly  vigorous,  and  it  is  ditHcult  to  stav  tlie  cravings  of 
the  slomacli.  Lnrgequnntitles  of  food  are  consumed 
and  diRcsled,  yet  the  bodv,  instead  of  being  well 
nourislicd,  loses  flesh  rapidly.  The  cause  of  the 
cmnciation  lies  in  tlio  non-assimilation  of  tlio  siu-ar 
resulting  from  tlio  digestion  of  the  saccharine  and 
farinaceous  nrliclcs  of  diet.  Instead  of  bein<'  burned 
In  the  system,  and  passing  olf  from  the  lungs  In  the 
form  of  carbonic  acid,  tlio  sugar  Is  thrown  olf  un- 
changed by  the  kidneys,  and  nuiy  be  readily  detected 
in  the  urine.  Thcsystcm  is  thus  deprivcdof  llscliief 
Bupniyof  respiratory  aliment,  and  is  forced  to  fall 
back  upon  the  tissues  of  the  boilv,  which  are  conse- 
ouontly  impoverished.  Accordi"nglv,  in  this  stato 
tbo  protein  compoundsnro  best  adapted  foratrordlng 
pulrmientibut,  In  severe  cases  of  the  disease,  the  ns- 
Blmilatiuu  of  them  also  is  disturbed,  for  tlio  emacia- 
tion continues  notwilbslaiiding  the  fullest  supplies 
of  animal  fond.  Ur  I'rout  remarks  lliat  benellt  Is  oc- 
Ciwlonnlly  derived  from  the  use  of  well -prepared 
porter.  In  this  case.lho  vegetiiblc  orsacclniriue  ex- 
tract has  alrendy  passed  Ihostngo  of  Iransfornialion 
In  whlcli  It  existed  nssugar.aud  lias  assumed  a  forni 
which,  in  thosystonijia  readily  decomposed  into  car- 
oonic  acid. 


little  exercise  is  taken,  there  is  com- 
paratively little  waste  of  the  tissues ; 
and  consequently  but  a  moderate  ap- 
petite is  experienced  for  animal  food, 
while  the  desire  for  respiratory  ali- 
ment is  likewise  small.  But  in  the 
Arctic  Regions,  where  the  generation 
of  heat  is  all-important,  resjjiratory 
aliment  is  supplied  in  the  concentrated 
form  of  oil  and  fat,  which  is  consumed 
in  sui-prising  quantities;  and  the  waste 
of  tlie  tissues  is  repaired  by  abundant 
supplies  of  the  flesh  of  bears,  rein- 
deer, seals,  and  other  animals.  In 
order  to  supply  the  wants  of  the  sys- 
tem, the  food  must  contain  fibrin,  or 
one  of  the  allied  principles,  casein  or 
albumen ;  fat,  or  starch  or  sugar  f-om 
which  fat  may  be  formed  ;  and  soda, 
potash,  chlorine,  sulphur,  phosphorus, 
lime,  iron,  and  other  inorganic  bodies, 
which  are  as  essential  to  the  continua- 
tion of  life  as  fibrin  itself.  Chlorine, 
sulphur,  phosphorus,  potash,  soda,  and 
lime  are  being  continually  removed 
from  the  system  by  tlie  urinary  and 
alvine  evacuations,  and  must  be  re- 
placed, otherwise  the  gastric  juice  will 
cease  to  be  secreted  for  want  of  its  cora- 
Donent  parts,  and  the  bones  to  be  de- 
posited for  want  of  lime  and  phospho- 
rus. As  mentioned  in  Chapter  III., 
milk,  in  the  healthy  state,  contains 
every  element  necessary  for  repairing 
the  waste  of  the  body,  and  therefore 
is  cajJable  of  serving  as  the  sole  ali- 
ment. 

The  foregoing  remarks  are  well  il- 
lustrated by  the  experimen  tsof  Chossat, 
who  found  that  when  pigeons  were  fed 
with  grain,  as  much  being  allowed  as 
they  chose  to  eat,  but  a  supply  of  peb- 
bles or  sand  being  withheld,  tliey  were 
attacked  with  diarrhcpa,  gradually  lost 
flesh,  and  ultimately  died  in  about 
seven  or  eight  months.  Their  bones 
had  wasted  away  and  become  so  brittle 
as  to  break  with  the  slightest  blow; 
parts' of  the  breastbone  had  even  lost 
all  earthy  matter,  and  become  trans- 
formed into  cartilage.*  If,  in  addi- 
tion to  the  grain,  the  pigeons  were  sup- 
plied with  carbonate  of  lime,  no  diar- 
rhoea ensued,  and  the  bones  retained 

*  ArchivosduMuaoum  d'Hlatolro  KaturoUo, toma 
11.,  p.  438. 
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their  normal  coudition.  As  an  addi- 
tional illustration  of  the  necessity  of 
inorp-anic  material,  we  may  mention 
the  case,  quoted  by  Mulder,  of  a  fa- 
mily in  which  the  children  suffered  re- 
peatedly from  fractures  of  the  bones. 
The  cause  was  traced  to  an  insufficient 
supply  of  the  phosphate  of  lime  af- 
forded by  a  low  potato-diet.  A  change 
to  a  regimen  of  meat  and  rye-bread,  by 
restoring  perfect  nutrition,  removed 
the  disease. 

In  lilie  manner,  if  the  milk  supplied 
to  infants  do  not  contain  the  due  pro- 
portion of  the  salts  of  lime,  it  is  natural 
to  suppose  that  they  will  be  attacked 
with  rhachitis.orsofteningof  the  bones. 
This  view  derives  supportfrom  the  fact, 
that  the  diarrhoeawith  which  such  chil- 
dren are  affected,  is  often  checked  by 
the  exhibition  of  chalk.    Dr  R.  D. 
Thomson, inhisexperimentson  the  food 
of  animals,  found  that  cows  which  were 
fed  partially  on  malt,  yielded  a  smaller 
quantity  of  milk  than  when  barley  con- 
stituted part  of  their  diet;  his  explana- 
tion of  which  is,  that  "  the  soluble  salts 
are  much  diminished  in  the  malt,  and 
hence  a  larger  quantity  of  the  grain 
would  be  required  than  of  barley  to 
produce  the  salts  of  a  given  amount  of 
milk.'* 

Boussingault  endeavours  to  shew, 
that  the  increase  of  the  skeleton  in 
young  pigs  fed  on  potatoes  is  impossi- 
ble without  the  aid  of  the  lime  con- 
tained in  the  water  which  they  drink  ;t 
and  it  is  well  known  that  the  chlorotic 
state  of  young  females  is  owing  to  a  de- 
ficiency of  iron  in  the  blood,  which 
must  be  remedied  before  health  can  be 
restored. 

The  reader  will  now  easily  see  how 
the  continuance  of  an  unvaried  rou- 
tine of  diet  may  prove  injurious  to  the 
system,  from  the  food  happening  to  be 
deficient  in  some  element  necessary 
for  the  repair  of  the  tissues.  There 
occur  in  medical  practice  many  cases 
which  withstand  tlie  efforts  of  the  best 
directed  treatment,  but  immediately 
begin  to  yield  when  change  of  place 
and  scene  is  resorted  to.  It  is  not  im- 
possible that  the  benefit  thus  derived 

;  M"^:  ClfrmlLfdi  rhy,k«c.  Tome  .vl.. 
18«,  p.  4a0,  il  UQ 


is  frequently  owing  as  much  to  the 
supply  of  some  alimentary  principle 
in  which  the  body  was  formerly  defi- 
cient, as  to  the  bracing  effects  of  a  new 
air;  indeed  there  are  cases  in  which 
a  change  of  air  may  be  of  less  conse- 
quence than  a  change  merely  of  the 
water  which  is  drunk  or  used  in  cook- 
ing.    Upon  the  same  principle  may 
be  explained  the  appearance  of  scurvy 
in  ])enitentiaries  where  the  food  was 
perfectly  suitable  if  used  for  a  short 
time  only,  but  where  its  continued  use 
was  followed  by  disease.    When  the 
health  of  prisoners  is  affected  without 
any  apparent  external  cause,  a  change 
of  diet  is  generally  followed  by  an  im- 
mediate improvement  in  their  condi- 
tion.   The  cause  of  scurvy  is  evident- 
ly diseased  nutrition,  arising  from  the 
non-assimilation  of  some  principle  es- 
sential to  health  and  the  continuance 
of  life,  but  which  either  is  wanting  in 
the  food,  or  is  prevented  from  being 
duly  assimilated,  by  peculiar  circum- 
stances unfavourable  to  healthy  action. 
Some  physicians  look  for  the  deficient 
principle  in  the  vegetable  acids,  and 
in  support  of  their  opinion  refer  to  the 
speedy  recovery  of  cases  occurring  on 
Bhipboard,  when  the  crews  are  sup- 
plied with  lemon-juice  or  fresh  vege- 
tables.   It  is  more  probable,  however, 
that  the  vegetable  acids  act  by  aiding 
in  the  proper  assimilation  of  the  food, 
and  not  by  supplying  a  deficient  prin- 
ciple.   Others  are  disposed  to  ascribe 
the  disease  to  a  deficiency  of  potash  in 
the  system  ;  and  bring  forward  in  con- 
firmation of  this  view,  cases  which  were 
benefited  by  the  exhibition  of  the  ni- 
trate of  that  alkali.    Liebig,  again, 
ascribes  the  disease  to  a  deficient  sup- 
ply of  inorganic  matter,  caused  by  the 
lonrf-continued  use  of  salt  meat,  which 
has^'been  deprived  of  its  soluble  salts 
by  the  brine.    But  if  the  absence  of 
these  salts  were  the  cause,  on  what 
principle  could  we  explain  the  bene- 
ficial action  of  the  pure  vegetable 
acids?     Other  physiologists  believe 
that  scurvy  may  arise  from  the  de- 
ficiency of  any  one  principle,  the 
presence  of  which  is  cssentm  to  the 
well-being  of  the  economy.   Ihus,  Dr 
Ohristison  ascribed  the  occurrence  of 
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1   a  number  of  cases  in  the  Perth  Peni- 
j    tentiary  to  the  deficiency  of  nitroge- 
j    nous  food,  consequent  on  the  with- 
i'  drawal  of  a  supply  of  milk  from  the 
I    jirisoners.     Influenced  by  this  view, 
|:  that  able  physician  ordered  the  supply 
of  milk  to  be  restored,  and  the  disease 
quickly  disappeared.   That  the  exter- 
nal circumstances  of  an  individual  also 
have  an  influence  on  the  development 
of  the  malady,  is  plain  from  the  fact, 
that  the  number  of  the  prisoners  at- 
'  tacked,  stood  in  an  increasing  relation 
'  to  the  period  of  their  confinement.* 

Subjected  to  the  influence  of  the  gas- 
tric juice,  animal  food  becomes  so  en- 
tirely converted  into  chyme,  as  to  show 
I  little  trace  of  its  original  organiza- 
tion on  its  expulsion  from  the  stomach. 
But  with  fibrous  vegetable  aliments  it 
j  is  otherwise.  On  their  expulsion  from 
j  the  stomach,  they  are  in  general  found 
to  be  very  little  changed,  and  to  re- 
tain well-marked  traces  of  their  dis- 
tinguishing structure,  which,  indeed, 
they  often  do  not  lose  entirely  till 
they  have  advanced  a  considerable  way 
in  their  progress  through  the  intes- 
tinal canal,  and  have  there  undergone 
what  may  with  propriety  be  called  the 
completing  process  o{  intestinal  diges- 
tion. In  cases  of  dyspepsia,  fruits  and 
fresh  vegetable  aliments  often  pass 
through  the  bowels  very  little  altered. 

Instances  are  very  rare,  in  which,  as 
in  Alexis  St  Martin,  the  process  of 
healthy  stomach-digestion  is  laid  open 
to  our  view;  but  those  in  which  some 
of  the  changes  produced  in  the  food  as 
it  passes  through  the  intestinal  canal 
may  be  examined  are  less  unfrequeiit. 
There  occasionally  occur  in  the  intes- 
tines themselves,  obstructions  which, 
by  interrupting  the  passage  of  their 
contents,  would  speedily  prove  fatal,  if 
Nature  did  not  in  some  instances  avert 
the  danger  by  forming  a  now  and  di- 
rect outlet,  by  means  of  which  the  re- 
sidue of  the  food  continues  to  escape 
througli  the  coats  of  the  bowel  to  the 
surface  of  the  body,  either  for  the  re- 
mainder of  life,  or  till  the  natural 

•  Tor  an  nlilo  nnd  Jntcref^tlniT  nrlirlo  nn  Scurvv.wp 
refer  111  Hid  rnurlh  iiiinilioror  tlio  Drillsll  and  Forcl'ni 
McdicO'UhlrurKlcal  Iloviuw. 
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channel  be  restored.  As  these  open- 
ings occur  sometimes  higher  up,  and 
at  other  times  lower  down,  it  is  ob- 
vious that  a  good  deal  of  information 
may  be  obtained  by  observing  and 
comparing  the  different  appearances 
whicli  the  intestinal  contents  present 
on  their  escape,  according  to  the  por- 
tion of  the  bowel  in  ^vhich  the  open- 
ing is  situated.  The  late  Baron  Du- 
puytren  had  at  various  times  under 
his  care,  patients  in  whom  an  opening 
from  the  intestine  had  taken  place  at 
different  distances  from  the  stomach, 
and  through  which  the  intestinal  con- 
tents readily  escaped.  On  giving  se- 
veral kinds  of  food  at  one  meal,  he  re- 
marked that  they  presented  themselves 
at  the  wound  in  the  inverse  order  of 
their  digestibility.  Thus,  fresh  ve- 
getables always  made  their  appear- 
ance first,  still  retaining  much  of  their 
peculiar  structure;  while  animal  sub- 
stances either  did  not  appear  at  all, 
or  were  so  much  altered  in  appearance 
as  scarcely  to  be  recognised.  In  the 
natural  evacuations,  however,  the  ve- 
getable structure  was  generally  im- 
perceptible ;  so  that  a  considerable 
change  must  have  taken  place  on  it  as 
it  advanced  through  the  bo.vels,  after 
passing  the  seat  of  the  wound.  M. 
Londe,  the  well-known  writer  on  Hy- 
giene, has  availed  himself  more  exten- 
sively and  carefully  of  the  occurrence 
of  such  opportunities  of  increasing 
our  knowledge  than  any  other  ob- 
server with  whom  I  am  acquainted, 
and  it  will  be  not  less  an  act  of  justice 
to  him  than  advantageous  to  the  reader, 
to  direct  attention  to  his  results.  M. 
Londe's  conclusions,  indeed,  may  be 
relied  upon  witli  considerable  confi- 
dence, as  their  accuracy  is  confirmed, 
not  only  by  their  accordance  with  Dr 
Beaumont's  observations,  but  by  the 
direct  and  concurrent  testimony  of 
Professor  Lallemand  of  JMontpellier, 
and  Mons.  Bouillaud  of  Paris,  who  also 
investigated  the  subject  witli  care  and 
success.  The  propositions  in  which 
M.  Londe  has  embodied  his  results  are 
the  following :  — 

"  1.  Animal  food  appeases  hunger 
more  completely,  and  for  a  longer 
time,  than  vcgeUbln  food.    This  fact 
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has  been  observed  in  all  times  and 
places,  and  no  pi'oofs  are  required  to 
substantiate  its  truth." 

"  2.  Animal  substances  are  better 
fitted  for  being  acted  upon  by  the  di- 
gestive organs  than  vegetable  aliments; 
in  other  words,  they  are  better  calcu- 
lated than  vegetables  to  excite  the 
assimilating  powers  of  the  stomach. 
The  following  is  a  proof.  The  residue 
which  one  of  my  patients,  Madame 
Laf**^-*,  evacuated  by  the  artificial 
opening  of  the  bowel,  was  such,  when 
she  had  eaten  chicken  or  cutlets,  that 
it  was  impossible  for  me  to  find  in  it 
any  thing  analogous  to  the  original 
substance.  On  the  contrary,  when  she 
had  eaten  spinage,  herb-soup,  or  rich 
soup  with  carrots,  I  recognised  the  dif- 
ferent vegetables  on  their  escape  by  the 
opening,  so  essentially  unaltered,  that 
both  the  patient  and  myself  could 
easily  distinguish  the  spinage  from  the 
other  herbs  which  the  soup  contained. 
Comparative  anatomy,  indeed,  seems 
to  confirm  this  proposition,  as  Nature 
has  multiplied  and  enlarged  the  diges- 
tive organs  of  herbivorous  far  beyond 
those  of  carnivorous  animals.  This 
fact  alone  ought  to  have  excited  a  sus- 
picion that  the  leguminous  vegetables 
are  converted  into  chyle  with  greater 
difficulty,  and  are  more  refractory 
to  the  digestive  organs,  than  animal 
food." 

"3.  Aniraalsubstancesremainlonger 
in  the  digestive  tube  than  vegetables. 
The  proof  is,  that,  in  my  patients,  sa- 
lads, prunes,  apples,  and  spinage,  al- 
ways appeared  at  the  wound  at  the 
end  of  an  hour,  while  the  animal  food 
never  reached  it  in  less  than  three 
hours."  At  first  sight  the  reader  may 
imagine  the  second  and  third  proposi- 
tions to  be  at  variance,  but  they  are 
not  so  in  reality.  Vegetable  substances 
leave  the  stomach  sooner  than  animal, 
but  then  they  leave  it  only  imperfectly 
digested.  Animal  food  remains  longer 
in  the  stomach,  but  leaves  it  completely 
converted  into  chyme. 

"  4.  Both  animal  and  vegetable  ali- 
ments remain  in  the  digestive  tube 
longer  in  proportion  as  they  contain 
more  nutritive  juices,  and  as  the  state 
of  that  tube  enables  it  to  extract  a 


larger  quantity  of  these  juices.    The  1 
proof  is  the  fact  just  mentioned,  that 
animal  aliments  remain  longer  than  i 
vegetable.    Other  proofs  are,  that  se- 
veral times  I  gave  Madame  Laf**** 
a  portion  of  vermicelli,  with  water  and  | 
butter,  and  -also  panada ;  neither  of  i 
whicli  ever  arrived  at  the  wound  in 
less  than  two  hours,  and  then  in  a  state  ' 
not  recognisable.  We  have  seen,  how- 
ever, that  prunes  and  salads  appeared 
at  the  end  of  one  hour,  very  little 
changed,  and  that  hunger  soon  re- 
turned.   Again,  tlie  residue  of  boiled 
beef  arrived  at  the  external  opening 
sooner  than  that  of  meat  done  on  the 
gridiron.    Another  fact  is,  that  dur- 
ing five  days  I  prescribed  to  one  of 
my  patients,  at  eadh  meal,  either  a 
beefsteak,  a  cutlet,  or  the  wing  of  a 
fowl,  but  always  added  either  prunes, 
spinage,  or  salad.     In  this  case,  the 
vegetable  matter  uniformly  made  its 
exit  about  an  hour  after,  while  the 
animal  food  remained,  and,  after  un- 
dergoing a  complete  change,  was  ex- 
pelled by  the  natural  outlet.  The 
same  thing  occurred  when  fat  carrot- 
soup  was  given.    The  carrots  alone 
appeared  at  the  wound,  while  the  ani- 
mal soup  and  the  bread  remained  in 
the  intestine.    It  seems  as  if  the  di- 
gestive canal,  anxious  to  get  rid  of 
the  vegetables,  from  which  it  could 
extract  nothing,  and  constantly  con- 
tracting to  drive  them  away,  took  the 
opportunity  which  the  accidental  hole 
afforded  of  expelling  them  altogether; 
while  it  retained,  by  a  sort  of  predi- 
lection or  elective  attraction,  the  ani- 
mal matter  which  could  repay  the  ex- 
pense of  its  labour."    Precisely  simi- 
lar results  were  obtained  by  Dr  Beau- 
mont in  his  experiments  on  the  relative 
digestibility  of  animal  and  vegetable 
food  in  the  stomach  of  St  IMartin. 

"  5.  It  is  probable  that  the  use  of 
aliments  which  are  not  easily  assimi- 
lated, develops  the  power  of  the  mus- 
cular coat  of  the  stomach,  as  it  con- 
tracts incessantly  to  transmit  them  to 
the  intestine  ;  and  it  is  probable  that 
the  same  class  of  aliments  loaves  the 
mucous  coat  in  a  state  of  inaction.  On 
the  contrary,  tlie  use  of  a  diet  com- 
posed chiefly  of  substances  m  which 
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the  nutritive  principles  are  very  con- 
centrated, excites  strongly  the  action 
of  the  mucous  membrane,  and  gives 
little  scope  to  the  muscular  coat.  These 
results,  however,  are  only  inferential, 
and  cannot  be  the  subjects  of  observa- 
tion." 

"  6.  With  regard  to  the  influence 
vrliich  the  cohesion  of  alimentary  sub- 
stances has  on  their  manner  of  acting, 
I  have  observed  that,  the  quantity  of 
nutritive  juices  being  equal,  the  ali- 
ment which  has  least  cohesion  tra- 
verses the  digestive  canal  most  rapidly. 
In  proof  of  this,  I  have  frequently 
given,  by  spoonfuls,  eggs  imperfectly 
toiled,  and  without  bread,  to  the  pa- 
tients above  referred  to,  and  the  resi- 
due was  evacuated  by  the  wound  in 
one  hour  and  three-quarters  after  the 
eggs  were  eaten.  Hard-boiled  eggs, 
on  the  contrary,  were  always  much 
longer  of  arriving  at  the  orifice. 
When,  on  the  other  hand,  any  two 
aliments  contain  very  unequal  propor- 
tions of  nutritive  matter,  the  influence 
of  cohesion  becomes  scarcely  percep- 
tible, and  that  which  is  most  nutritive 
remains  longest  in  the  digestive  canal, 
even  when  its  cohesion  is  very  small. 
For  example,  when  stewed  or  raw 
fruits,  or  boiled  vegetables,  such  as 
carrots  or  turnips,  were  given,  they 
arrived  at  the  orifice  in  one  hour ; 
whereas  the  residue  of  strong,  concen- 
trated soup,  in  which  there  was  no 
cohesion,  did  not  reach  it  till  two 
hours,  or  nearly  three  hours  when 
bread  was  added."* 

"  7.  The  alteration  which  the  food 
undergoes  in  the  alimentary  canal, 
bears  a  relation  also  to  the  wants  of 
the  other  organs — a  fact  which  re- 
quires to  be  kept  in  mind,  otherwise 
the  results  obtained  will  occasionally 
seem  to  be  opposed  to  those  already 
enumerated.  For  e.\amplo,  after  having 
subjected  one  of  my  patients  for  seve- 
ral days  to  a  strict  and  severe  regimen, 
I  gave  him  various  vegetable  aliments 
in  small  quantity,  and  all  of  them  ap- 
peared greatly  altered.    I  gave  even 

*  Thepo  facfa  nro  onsily  oxplnincd  Ijy  (lie  fnct  (hat 
tncgaRtricjuico  oxorlft  coinixirntivnly  little  inducnco 
on  vcj^ctiibfof",  whorcta  its  coiitiinlod  nctiori  isnccCB- 
Baryfor  the  digestion  of  animal  eubstonccs. 


a  salad  d  la  scarole  without  bread, 
and,  in  one  hour  afterwards,  a  yellow 
residue  of  a  creamy  consistence  began 
to  flow  from  the  wound,  but  not  a 
trace  of  the  salad  could  be  detected  in 
it.  As  this  exjjeriment  was  one  of 
the  first  which  I  made,  I  concluded, 
contrary  to  the  opinion  of  M.  Lalle- 
mand,  that  herbaceous  vegetables  are 
entirely  changed  by  the  digestive  or- 
gans ;  but  I  had  soon  occasion  to  re- 
cognise both  my  own  error  and  the  ac- 
curacy of  the  results  presented  by  that 
admirable  observer. 

"  8.  When  the  wants  of  the  organ- 
ism are  not  urgent,  the  digestion  or 
alteration  of  substances  which  are  dif- 
ficult of  assimilation,  such  as  carrots, 
fruits,  leeks,  and  many  other  vegetable 
aliments,  commences  only  in  the  ileum. 
I  have  always  found  these  substances 
resist  the  action  of  the  gastric  juice  and 
mucous  secretions,  as  well  as  that  of 
the  pancreatic  and  biliary  secretions." 
When,  however,  the  system  is  really 
in  want  of  nourishment,  digestion,  as 
already  noticed,  begins  sooner  and  pro- 
ceeds faster. 

"  9.  Cookery  acts  by  diminishing 
the  cohesion  of  some  kinds  of  food, 
and  increasing  that  of  others.  It  acts 
also  in  modifying  their  smell  and  taste, 
which  might  otherwise  prove  repug- 
nant to  the  stomach,  and  paralyse  its 
action.  Cookery  also  deprives  some 
elements  of  certainsoluble  Isitter, acrid, 
or  poisonous  properties,  which  might 
be  injurious  to  the  stomach,  and  even 
to  life.  With  respect  to  the  stimula- 
ting or  sedative  properties  which  cook- 
ery imparts  to  food,  it  may  be  remark- 
ed, that  when  stimulants  are  added, 
digestion  is  more  rapid,  and  a  new  vi- 
gour is  more  quickly  ditfused  through 
all  the  body.  When  sedative  proper- 
ties are  given  to  the  food,  it  may 
either  not  stimulate  sufl5ciently  to  be 
digested  at  all,  or,  if  it  is  digested,  it 
may  lower  the  tone  of  all  the  func- 
tions. In  general,  the  least  cooked  ali- 
ments are  those  which  quicken  vital 
action  the  least. 

"  10.  The  spontaneous  alteration 
which  alimentary  substances  undergo 
is,  within  duo  limitg,  a  very  efl^cacious 
I  means  of  increasing  their  digestibility; 
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but  it  renders  them,  at  the  same  time, 
somewhat  less  nutritive.  This  spon- 
taneous alteration  acts  in  two  ways. 
It  first  very  evidently  disunites  their 
principles  and  impairs  their  cohesion, 
and  afterwards  develops  stimulant 
properties  in  the  nutritive  matter.  It 
is  on  this  principle  that,  to  render  meat 
tender  and  digestible,  we  allow  it  to 
undergo  the  first  stage  towards  decora- 
position.  For  the  same  reason,  we 
allow  bread  to  ferment.  In  like  man- 
ner, to  render  cheese  more  stimulating, 
and  to  convert  it  into  a  digestive  sea- 
soning, we  allow  it  to  acquire  a  high 
degree  of  alkalescence."'* 

I  have  already  mentioned,  that,  in 
the  jx-esent  state  of  our  knowledge,  we 
can  derive  but  little  dietetic  aid  from 
any  classification  based  on  the  elemen- 
tary chemical  composition  of  alimen- 
tary substances.    All  the  varieties  of 
animal  food,  for  example,  are  compos- 
ed of  nearly  the  same  proportions  of 
the  same  chemical  elements,  viz.,  car- 
Ion,  hydrogen,  oxygen,  and  nitrogen; 
to  which,  in  certain  structures,  phos- 
phorus, sulphur,  iron,  and  some  earthy 
salts,  are  added  in  small  quantity.! 
But  we  cannot  infer  what  the  dietetic 
qualities  of  any  particular  kind  are, 
merely  from  knowing  which  of  these 
elements  predominates  in  its  composi- 
tion.  To  render  this  more  intelligible, 
I  may  add  that  fibrin,  which  constitutes 
the  principal  part  of  flesh  or  muscle, 
albumen,  which  forms  the  white  of  eggs, 
gelatine,  so  well  known  in  the  forms  of 
jelly  and  glue,  and  casein,  or  curd  of 
milk,  possess  very  different  dietetic 
and  other  properties,  and  yet  are  all 
composed  of  nearly  the  same  propor- 
tions of  carbon,  o.xygen,  hydrogen,  and 
nitrogen,  or,  in  other  words,  of  pure 
charcoal  and  three  kinds  of  air  or  gas, 
the  different  modes  of  atomic  combi- 
nation of  which  give  rise  to  the  dis- 
tinctive properties  of  the  compounds. 
The  value  of  an  article  of  dint  depends, 
in  a  great  measure,  on  the  facility  of 
its  digestion,  and  this  we  can  learn 
from  e-xperienco  only.    If  leather  bo 

*  Lonilc,  Koiivcnux  EKimcns  d'Uj-sWnc,  second 
edition, vol.  ii..  l'.31. 
t  Soo  oiili'.  Chapter  III. 


submitted  to  analysis,  it  will  be  found 
to  be  composed  of  carbon,  nitrogen, 
hydrogen,  and  oxygen,  in  proportions 
not  very  different  from  those  found  in 
flesh,  and  yet  there  can  be  no  compa- 
rison between  the  nutrient  qualities  of 
the  two  substances.    In  the  same  way 
we  find  the  chemical  composition  of 
sugar  and  woody  fibre  to  be  almost 
identical ;  the  only  difference  being, 
that  the  former  contains  two  atoms  of 
water  more  than  the  latter.    No  one, 
however,  will  venture  to  classify  sugar 
and  sawdust  as  of  equal  nutritive  power. 
Nor  would  any  one,  a  priori,  venture 
to  afiirm,  that,  in  certain  constitutions, 
mutton  would  act  as  a  poison.  Yet 
Dr  Prout  mentions  the  case  of  an  in- 
dividual in  whom  it  always  produced 
vomiting  and  diarrhoea,  though  re- 
peatedly disguised  for  the  sake  of  ex- 
periment.   It  is  apparent,  therefore, 
that  while  we  derive  much  information 
on  the  nourishing  qualities  of  alimen- 
tary substances  from  chemical  analysis 
(being  certain,  for  instance,  that  no  sub- 
stancedestituteof  nitrogen  can  nourish 
the  tissues),  we  cannot  adopt  chemical 
composition  as  a  standard  of  nutrient 
power.    In  the  present  state  of  science, 
our  chief  guide  must  be  experience. 
As  already  observed,  the  digestive  or- 
gans have  undoubtedly  the  power  of 
forming  blood  from  fibrin,  albumen, 
or  casein,  indiflerently  ;  but  they  per- 
form this  office  with  more  or  less  fa- 
cility, and  with  greater  or  less  excite- 
ment of  the  system  in  one  case  than  in 
another,  and  on  these  differences  are 
founded  the  different  dietetic  proper- 
ties which  they  possess.    It  may  seem 
strange  that  minute  differences  of  ele- 
mentary chemical  composition  should 
produce  so  great  a  difference  in  the 
substances  formed  ;  but  wlien  we  con- 
sider that  the  air  which  we  breathe  is 
composed  of  merely  different  propor- 
tions of  the  same  elements  that  form 
nitric  acid  or  a^Ko/orn?,  which  corrodes 
and  destroys  tlie  living  structure,  our 
surprise  will  cease.    The  atmosphere 
consists  of  79  parts  of  nitrogen  to  21 
of  oxygon,  while  nitric  acid  is  com- 
posed  of  7-1  parts  of  oxygen  to  26  of 
nitrogen;  and  yet  what  a  difference  m 
their,  proi^erties! 
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It  appears,  then,  that  a  knowledge 
of  the  elementary  chemical  composi- 
tion of  any  animal  substance  tlirows 
very  little  light  on  its  eligibility  as  an 
article  of  diet.  We  cannot  infer,  for 
instance,  that,  because  fibrin  contains 
more  carbon  and  less  oxygen,  it  must 
therefore  be  more  stimulating  or  more 
nutritious,  than  gelatine.  Experience 
alone  can  teach  us  the  qualities  of 
either,  and  determine  their  compara- 
tive fitnessforindividual  constitutions. 
But  in  the  case  of  what  are  called,  in 
chemical  language,  the  proximate  or 
compound  animal  principles,  such  as 
fibrin,  albumen,  anCi  {/elatine,  which  en- 
ter, in  different  proportions,  into  the 
•composition  of  every  animal  tissue,  we 
may  derive  considerable  aid  from  at- 
tention to  the  degree  in  which  they  are 
contained  in  the  food.  Each  of  these 
principles  possesses  distinct  properties, 
which  may  be  modified  by  the  pre- 
sence of  the  others,  but  which  can  still 
be  recognised  in  all  animal  parts,  more 
or  less  easily  according  to  the  pro- 
portion which  it  bears  to  the  rest. 
On  this  very  circumstance,  indeed,  the 
best  practical  classification  of  the  dif- 
ferent varieties  of  animal  food  is  found- 
ed; because  the  general  properties  of 
each  as  an  article  of  diet  can  be  in- 
ferred, with  tolerable  accuracy,  from 
the  relation  which  its  predominant 
principle  bears  to  those  which  are 
subordinate. 

Acting  in  accordance  with  this 
standard,  most  writers  on  dietetics 
classify  all  the  kinds  of  animal  food 
into  the  fibrinous,  gelatinous,  and  albu- 
minous, according  as  fibrin,  gelatine,  or 
j  albumen,  predominates  in  their  com- 
position ;  and,  for  ordinary  purposes, 
the  arrangement  is  sufficiently  accu- 
rate. To  these,  however,  the  class  of 
fishes  requires  to  be  added. 

Fibrinous  aliments. — Eibrin  is  tliat 
whitish  and  tenacious  mass  wliich  con- 
stitutes the  thick  part  of  coagulated 
blood,  and  whicli  appears  almost  free 
from  colouring  matter  in  what  is  called 
the  bujfij  coat  or  wliito  surface  of  blood 
drawn  during  active  inflammation.  It 
is  most  c.Tsily  obtained  Ijy  stirring  re- 
cently drawn  blood  with  a  slick,  to 


which  it  adheres  in  proportion  as  the 
blood  coagulate-.  From  this  coagulum 
the  colouring  particles  may  be  removed 
by  washing  with  cold  water,  the  resi- 
due being  fibrin  nearly  pure. 

Fibrin  enters  largely  into  the  com- 
position of  the  muscles,  and,  indeed, 
with  the  addition  of  some  gelatine  and 
albumen,  forms  their  principal  ingre- 
dient, ilence,  all  kinds  of  flesh-meat 
are  essentially  fibrinous  aliments,  and 
they  differ  from  each  other  chiefly  in 
the  proportion  wlilcli  the  fibrin  bears 
to  the  other  ingredients  in  each.  Thus, 
beef  and  mutton  are  more  purely 
fibrinous  than  veal  and  lamb  ;  because 
in  the  former,  and  in  most  animals  of 
mature  age,  the  fibrin  exists  in  larger 
proportion  to  the  gelatine  and  albu- 
men than  in  the  latter  and  in  young 
animals. 

In  speaking  of  fibrinous  aliments, 
therefore,  we  understand  muscular  tis- 
sue as  it  occurs  naturally  combined 
or  associated  with  gelatine  and  albu- 
men, with  various  sapid  principles, 
such  as  osmazome,  and  witli  a  certain 
amount  of  fat.  The  proportion  of  fat 
varies  in  the  flesh  of  different  animals, 
but  is  always  of  sucli  amount  as  sensi- 
bly to  modify  the  nutritive  qualities  of 
the  meat.  It  is  never  wanting  even 
in  the  leanest  meat :  and  was  found  by 
Von  IVibra  to  amount,  in  the  dried  flesh 
of  the  breast  of  the  ox,  to  21-8  per 
cent. ;  of  the  calf,  to  10'5  ;  of  the  sheep, 
to  9-3;  of  the  roe,  to  7-9  ;  of  the  hare, 
to  5'3  ;  of  the  fowl,  to  7  0  ;  of  the  goose, 
to  8-0  ;  and  of  the  duck,  to  91. 

In  this  state  fibrin  is  considered  the 
most  nutritive  of  all  the  alimentary 
principles;  in  other  word-s,  it  contains 
the  largest  quantity  of  nourishment  in 
a  given  bulk.  Fibrinous  aliments,  ac- 
cordingly, proceed  more  slowly  through 
the  digestive  tube  than  anyothers;  and 
during  their  digestion,  they  excite  the 
circulation  in  a  liighcr  degree  in  tho 
vessels  of  the  mucous  coat,  and  cause 
a  nioro  abundant  soci  etion  of  the  fluids 
required  for  their  solution.  They  are 
also  more  completely  dissolved,  and 
leave  less  residue  in  tho  bowels,  than 
most  other  kinds  of  food;  besides 
whicli,  from  tho  concentrated  nature 
of  their  nutritive  principles,  they  are 
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the  most  stimulating  of  all  aliments, 
and  those  which  most  excite  the  pro- 
duction of  animal  heat,  and  afford  the 
best  sujiport  under  severe  exertion 
and  great  exposure  to  cold  or  incle- 
ment weather.    As  lean  meat  contains 
less  carbon  than  bread  does,  it  has  been 
maintained  by  some  philosophers  of 
the  purely  chemical  school,  that  the 
amount  of  animal  heat  which  meat 
affords  must  also  be  less.    This  deduc- 
tion, however,  appears  to  be  erroneous.* 
As  just  mentioned,  the  fibrin  exists  in 
meat  in  combination  with  a  variety  of 
principles,  and  affords  in  this  state  a 
stimulus  by  which  the  metamorphoses 
of  the  tissues  are  augmented.  It  is  pro- 
bable that  the  fat,  which  is  always  pre- 
sent in  greater  or  less  quantity,  assists 
considerably  in  increasing  the  animal 
heat;  but  much,  undoubtedly,  depends 
on  the  vital  changes  which  the  stimulus 
of  the  meat  produces.    Besides,  it  is  a 
question  still  undecided  in  physiology, 
whether  the  animal  heat  may  not  be 
partly  owing  to  the  chemical  changes, 
and  re-ai-rangementof  particles,  which 
are  constantly  going  on  in  the  body 
— and  not  entirely  to  the  oxidation  of 
carbon  and  hydrogen.    Be  this  as  it 
may,  experience  teaches  us  that  fibrin, 
as  it  occurs  in  meat,  gives  a  stimulus 
and  a  power  of  enduring  fatigue  which 
cannot  be  supplied  by  bread,  and  which 
Js  superior  to  that  afforded  by  any  ve- 
getable protein  compound.    Meat,  says 
Mulder,  may  contain  less  carbon  than 
bread,  but  it  gives  to  a  much  greater 
extent  a  feeling  of  energy  and  life.  On 
this  account,  the  kinds  of  meat  which 
contain  fibrin  in  its  most  concentrated 
form,  in  combination  with  fat,  consti- 
tute the  most  suitable  food  in  the  Ai-c- 

*  Meat  loBos  nliont  75  pov  cent,  oflls  weight  by  de- 
Biccation.  broad  only  45  per  cent.  The  dry  rcaidue  or 
the  meat  coiilains  62  per  cent,  of  carbon,  and  dry 
bread  45  percent.  It  is,tliercforc,thei;reateramonnt 
of  water  Ici  tlie  hoot'  which  reduces  Us  proportion  of 
carbon;  and  wo  »lioukl  bear  in  inind  also,  that  meat 
loses  water  during:  tlie  process  of  cook  in,tj,  the  amount 
being;  reduced  to  00  per  cent,  by  toasting,  and  to  llJ 

Ecr  cent,  byboilitip.wliilctlie  relative  amount  of  car- 
on  is  of  courso  increjiscd.  Moreover,  the  physiolo- 
gical qnestiou  is,  not  liow  much  carbon  tins  or  that 
Rind  of  food  confrtiis,  but  haio  iiiucA,  hii  its  tlinestioHy 
it  iiiclds  to  the  blood.  Kxpcrlonco  teachesusthat  car- 
bon BwaUowod  In  (lio  form  of  potatoes,  yields  much 
lossaninuil  heat  than  the  sau.o  amount  of  c:wl)on 
Bwalloivcd  as  htitclier-mcal.  Somo  dilllcully  may 
oilst  .as  to  Iho  ex  planation.  hut  there  can  he  no  doubt 
of  the  fact.  One  cause  appears  to  be,  that,  in  the  ter- 
mer case,  a  larger  portion  of  the  carbo.,  i«sses  uudt- 
gcatod  through  tUo  bowels  than  in  the  latter. 


tic  Regions ;  and  the  quantities  in 
which  they  are  consumed  and  digested 
are  such  as,  in  our  temperate  climate, 
would  altogether  overpower  the  sys- 
tem. For  the  same  reason,  fibrinous 
aliments  are  too  exciting  to  be  used 
with  the  same  freedom  in  warm  cli- 
mates, or  during  hot  weather,  as  in 
cold  climates,  or  during  winter. 

The  kinds  of  meat  in  which  fibrin 
principally  abounds,  are  beef,  mutton, 
pork,  wild  boar,  venison,  hare,  duck, 
goose,  &c.  Generally  speaking,  those 
meats  whicli  are  dark  in  colour  con- 
tain more  fibrin  and  osmazome  than 
those  which  are  paler.  For  example, 
beef  contains  much  more  than  veal  or 
pork,  and  goose  more  than  fowls  or 
pheasant.  Those  kinds,  also,  the  fibres 
of  which  cohere  most  firmly,  contain 
most  fibrin. 

From  what  has  been  stated,  it  will 
bo  evident  that  the  properties  of  the 
various  kinds  of  animal  food,  and  their 
fitness  as  articles  of  diet,  must  depend 
very  much  on  the  proportion  which 
the  fibrin  bears  to  their  other  elements, 
and  on  the  degree  in  which  the  system 
requires  excitement  and  support.  If 
the  individual  is  subjected  to  severe 
exertion  or  the  effects  of  depressing 
influences,  or  is  of  a  soft,  sluggish, 
lymphatic  temperament,  which  stands 
in  need  of  a  healthy  stimulus,  beef, 
mutton,  and  game,  'in  which  fibrin 
abounds,  will  be  very  suitable  ;  where- 
as, if  he  is  naturally  of  a  full,  san- 
guine, and  irritable  habit  of  body,  and 
not  subjected  to  much  exercise,  a  diet 
which  contains  but  a  small  proportion 
of  fibrin  will  be  most  appropriate.  _ 

In  determining  the  diet  of  invalids 
and  convalescents,  the  same  principle 
of  selection  may  be  very  usefully  ap- 
plied. From  over-anxiety  to  impart 
strength,  it  is  a  common  practice  to 
give  a  weak  and  excitable  invalid  a 
dinner  of  beefsteak  or  roast-meat,  be- 
cause these  are  known  to  be  more 
nourishing  to  a  person  in  robust  health 
than  fish  or  chicken ;  and  surprise  is 
often  expressed  that,  notwithstanding 
this  excellent  diet,  debility  makes  pro- 
cress,  and  flesh  is  lost  r.ithcr  than 
gained.  Whereas,  if  the  excitability 
of  such  invalids,  and  the  invariable 
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tendency  of  strong  fibrinous  food  to 
increase  that  excitability,  were  kei^t 
in  view,  it  would  speedily  bo  discover- 
ed that  a  gross  error  had  been  com- 
mitted, and  that  the  milder  white 
meats  would  give  more  real  support, 
simply  from  being  better  fitted  to  the 
existing  state  of  the  constitution. 

The  mistaken  practice  here  noticed 
often  arises  from  confounding  together 
two  very  different  things — digestibi- 
lity, and  fitness  as  an  article  of  food. 
The  stomach  may  have  no  difiiculty 
in  digesting  a  slice  of  roast-meat,  and 
yet  the  quantity  of  stimulating  chyme 
rapidly  produced  from  such  diet  may 
te  very  ill  suited  to  the  state  of  the 
system  at  the  time ;  while,  on  the 
other  hand,  a  meal  of  fish  or  of  vege- 
tables, from  its  slower  digestion,  and 
the  less  stimulating  nature  of  the  chyle, 
may  be  in  every  respect  the  best  adapt- 
ed to  the  bodily  condition.  So  that, 
in  selecting  a  proper  diet,  we  must  be 
guided  not  only  by  the  abstract  pro- 
perties of  the  articles  chosen,  but  by 
their  relation  to  the  individual  con- 
stitution and  circumstances  of  the  per- 
son who  is  to  use  them. 

As  already  observed,  many  meats  owe 
much  of  their  stimulating  quality  to 
the  sapid  principles  mingled  witli  their 
fibres,  and  also  to  the  rapidity  with 
which  they  are  dissolved  in  the  gastric 
juice.  Hence,  a  meat  which  is  of  easy, 
but,  at  the  same  time,  of  slow  diges- 
tion, is  best  adapted  to  invalids,  as 
the  nourishment  which  it  supplies  is 
slowly  taken  ujj  by  the  vessels,  and  in- 
troduced so  gradually  into  the  system, 
that  it  nourishes  without  exciting.  A 
lean  white  meat,  or  white  fish,  such  as 
haddock,  is  generally  found  to  agree 
best  with  convalescents  from  inflamma- 
tory attacks.  On  the  other  hand,  fat, 
from  resisting  the  action  of  the  gastric 
juice,  is  peculiarly  apt  to  disagree  in 
weakened  states  of  the  system,  and 
sometimes  even  passes  into  rancid  aci- 
dity, producing  heartburn  and  other 
unpleasant  symptoms.  Again,  if  pro- 
perly digested,  it  is  apt  to  prove  too  ex- 
citing, and,  by  raising  the  animal  heat, 
to  produce  flushing  and  fevorishness. 
Cold  meat  frequently  disagrees  with 
feeble  stomachs — partly  because  it  af- 


fords less  stimulus  than  hot  meat  to  the 
mucous  coat  of  the  stomach,  and  partly, 
it  is  thought,  because  the  fibre  of  the 
meat  is  to  some  extent  shielded  from 
the  action  of  the  gastric  j  uice  by  a  coat- 
ing of  congealed  fat,  which  must  be 
melted  by  the  heat  of  the  stomach  be- 
fore digestion  can  take  place. 

Gelatinous  meats  are  so  called  from 
containing  a  large  proportion  of  jelly 
or  gelatine.  Gelatine  is  found  in  the 
muscles,  skin,  ligaments,  tendons,  mem- 
branes, and  bones ;  but  it  abounds 
most  in  the  flesh  of  young  animals,  as 
in  veal  or  lamb — of  which  we  have  a 
familiar  example  in  the  jelly  found  in 
cold  veal-pies.  It  is  also  procured  in 
large  quantity  from  the  skin,  liga- 
ments, and  tendons,  especially  of  young 
animals.  The  very  name  calf's-foot 
jelly  indicates  this  origin ;  and  glue, 
which  is  an  impure  gelatine,  is  well 
known  to  be  procured  chiefly  by  boil- 
ing scraps  of  skin  till  the  whole  of 
their  gelatine  is  extracted. 

Veal,  lamb,  fowl,  and  the  young  of 
most  animals  in  which  the  colourless 
predominate  over  the  red  particles  of 
the  blood,  form  the  principal  varieties 
of  gelatinous  meats.  They  are  less  di- 
gestible, but  also  less  exciting  and  less 
heating,  than  fibrinous  aliments.  In 
weakened  constitutions,  consequently, 
tliey  often  require  to  be  combined 
with  stimulants,  such  as  spices,  to  rouse 
the  stomach  to  their  digestion.  With- 
out this  precaution,  they  sometimes 
pass  quickly  through  the  intestines 
almost  unchanged,  and  thus  seem  to 
have  a  laxative  effect,  not  properly 
attributable  to  them. 

Pure  gelatine,like  every  other  exclu- 
sive aliment,  is  not  in  itself  permanently 
nutritious,  but  becomes  so  when  com- 
bined with  other  nutritive  principles. 
It  fills  up  the  system  rapidly,  but  with- 
out conforring  on  it  the  same  enduring 
vigour  as  fibrinous  meats.  From  these 
properties,  gelatinous  food  ought  to  be 
preferred  where  a  tendency  to  excite- 
ment exists  and  requires  to  be  mode- 
rated. It  is  well  adapted,  for  example, 
to  persons  of  a  dry,  irritable  constitu- 
tion, to  excitable  children,  and  to  those 
whose  muscular  labour  is  not  so  great 
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as  to  require  more  stimulating  or  nutri- 
tious food.  For  the  same  reason,  it  is 
well  adapted  to  persons  recovering 
from  illness,  and  to  whom  the  red  or 
fibrinous  meats  would  prove  too  sti- 
mulating. Accordingly,  chioken-tea, 
chicken,  calf 's-foot  jelly,*  lamb,  veal, 
and  other  gelatinous  aliments,  are  in 
common  use  among  invalids  ;  because 
they  are  less  stimulating,  and  therefore 
safer,  and  less  apt  to  excite  a  relapse, 
than  beef-tea,  roast-beef,  or  mutton- 
chop.  Indeed,  from  this  very  want  of 
stimulus,  they  are  apt  to  disagree  with 
weak  stomachs,  unless  seasoned  with  a 
good  deal  of  spice  or  vinegar;  and 
hence  the  practice  of  sending  slices  of 
lemon  to  table  along  with  them,  and 
also  of  adding  vinegar  to  their  sauces. 

Gelatinous  meats  are  peculiarly  ill 
adapted  to  persons  of  a  sluggish 
lymphatic  constitution,  or  living  in  a 
low  damp  situation  ;  because  in  both 
instances  they  afford  an  inadequate 
stimulus  to  the  circulation.  They  suit 
best  individuals  of  a  very  excitable 
temperament,  or  living  in  a  high  and 
dry  locality,  where  support  is  wanted, 
and  the  animal  activity  requires  to  be 
soothed  rather  than  excited.  And  con- 
sequently, in  determining  their  fitness 
in  any  individual  case,  we  must  be 
guided  entirely  by  the  effect  we  wish 
to  produce.  As  a  general  rule,  gela- 
tinous meats  promote  the  action  of  the 
bowels  more  than  fibrinous. 

The  capability  of  gelatine  to  renew 
the  muscular  tissues,  has  been  denied  by 
many  physiologists,  principally  upon 
chemical  grounds.  Their  chief  reason 
is,  that  as  gelatine  is  formed  in  the  sys- 
tem from  protein,  it  is  as  impossible 
for  protein  to  be  again  formed  from 
gelatine,  as  it  is  for  protein  to  bo 
formed  from  urea  ;  both  being,  accord- 
ing to  their  views,  the  product  of  waste, 
with  this  difference  only,  that  urea  is 
at  a  more  advanced  stage,  having  al- 
ready entirely  served  its  purpose  in 
the  economy,  while  gelatine  has  to  un- 
dergo further  metiunorphoses.  As, 
however,  we  arc  not  in  a  position  to 
assert  that  gelatine  is  not  a  compound 

*  Tills  Bulistnncp,  liclnfT  now  mnnufnctTirpd  In  .-;  ,li  y 
and  purn  stale  vindcr  llic  tmnio  of  ■'  p.-ilcnt  pplatmo. ; 


ma' 
lilt; 


■y  bn  ni  onarod  for  use  in  ft  short  II  mc,  and  with  very 
tlo  trouble,  cither  at  BOft  or  on  laud. 


substance,  and  may  not  contain  in  its 
composition  even  protein  itself,  it 
would  be  unwarrantable,  in  the  pre- 
sent state  of  our  knowledge,  to  limit 
the  nutritive  powers  of  gelatine  to  the 
repair  of  the  gelatinous  tissues,  or  to 
maintain  that  it  can  serve  only  as  ali- 
ment of  respiration.  ]\Iany  experi- 
ments have  accordingly  been  made, 
especially  in  France,  to  ascertain  whe- 
ther, in  the  form  of  soup  made  from 
bones,  and  eaten  along  with  bread,  it 
is  sufficient  to  constitute  the  sole  or 
principal  nourishment  of  man.  The 
question  is  one  of  great  importance  in 
an  economical  point  of  view,  especially 
in  public  institutions,  where  this  kind 
of  aliment  has,  from  its  cheapness  and 
supposed  wholesomencss,  been  long  in 
extensive  use.  The  following  is  an  out- 
line of  the  results  obtained  by  Messrs 
Edwards  and  Balzac,  whose  experi- 
ments may  be  regarded  as  perhaps  the 
most  trustworthy,  although  they  can- 
not be  said  to  have  entirely  settled  the 
question. 

When  dogs  were  fed  upon  bread 
and  a  soup  or  solution  of  gelatine,  they 
gradually  became  thinner  and  weaker, 
till  they  at  last  perished  when  reduced 
to  about  one-sixth  of  their  original 
weight.  But  if  soup  made  from  meat 
was  substituted  for  that  of  gelatine, 
even  when  the  weakness  was  extreme, 
recovery  speedily  followed,  and  in 
seven  days  tlie  dogs  regained  the  whole 
of  their  lost  weight.  This  result  is  the 
more  remarkable,  because  the  only  ap- 
preciable difference  between  the  two 
kinds  of  soup  consists  in  the  almost 
evanescent  principles  which  give  fla- 
vour and  smell  to  the  one,  and  the  ab- 
sence of  wliich  leaves  the  other  com- 
jjarativcly  vapid  and  tasteless.  On  fur- 
tlier  examination,  M.  Edwards  found 
that  a  very  small  addition  of  these 
apparently  insignificant  principles  suf- 
ficed to  render  golatine-soup  as  nutri- 
tive as  that  inatio  entirely  from  meat. 
This  singular  fact  was  demonstrated, 
by  first  feeding  a  young  dog  on  meat 
and  bread  for  twenty-tlircc  days,  and 
noti  n g  tlie  regular  increase  of  i  ts  weight 
during  that  time.  The  same  dog  was 
then  fed  for  thirty  days  on  gelatine 
and  bread.    During  this  time,  it  lost 
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not  only  all  Us  recently-acquired,  but 
also  one-fifth  of  its  original  weight. 
Two  table-fpoonfuh  of  soup  made  from 
horsc-Jlesli,  containing,  of  course,  the 
sapid  and  odorous  principles,  were 
then  added  to  fourteen  of  the  gelatine- 
soup  twice  a-day,  and  formed  with  the 
bread  into  a  soft  paste.  This  slight 
addition  of  four  table-spoonfuls  in 
twenty-four  hours  of  the  meat-soup, 
dilFering  from  the  other  only  in  its 
sapid  and  odorous  principles,  sufficed 
completely  to  restore  the  animal.  From 
the  very  first  meal  there  was  an  in- 
crease of  weiglit,  rapid  growth  com- 
menced, and  in  twenty-five  days  the 
dog  had  gained  considerably  more 
than  its  original  weight,  and  was  in 
the  enjoyment  of  vigorous  health  and 
strength.  These  remarljable  results 
shew  how  great  a  difference  of  dietetic 
properties  may  arise  from  even  the 
slightest  change  of  chemical  composi- 
tion, and  bow  necessary  it  is  to  have 
recourse  on  all  occasions  to  actual  ob- 
servation before  deducing  general  con- 
clusions from  a2)2'arent  analogies  of 
nature. 

From  the  whole  of  his  experiments, 
M.  Edwards  infers — "  1.  That  gelatine 
alone  is  insufficient  for  alimentation  : 
2.  That  although  insufficient,  it  is  not 
unwholesome  :  3.  That  gelatine  con- 
tributes to  alimentation,  and  is  suffi- 
cient to  sustain  it  when  it  is  mixed 
with  a  due  proportion  of  other  pro- 
ducts, which  would  themselves  prove 
insufficient  if  given  alone:  4.  That 
gelatine,  e.'ctracted  from  bones,  being 
identical  with  that  extracted  from 
other  parts— and  bones  being  riclier 
in  gelatine  than  other  tissues,  and 
able  to  afi'ord  two-thirds  of  their  weight 
of  it — there  is  an  incontestable  advan- 
tage in  maliing  them  serve  for  nutri- 
tion in  the  form  of  soup,  jellies,  jiastc, 
&c. ;  always,  however,  talking  care  to 
provide  a  proper  admixture  of  tlie 
other  priiici])les  in  which  thcgelatine- 
Boup  is  defective  :  5.  That,  to  render 
gclatinc-?oup  equal  in  nutritive  and 
digestible-  qualities  to  that  prepared 
from  meat  alone,  it  is  sufficient  to  mix 
one-fnurth  a/ innot-soupiuilh  ilirce-foiirlli.i 
of  r/elatine-yo'ij' ;  and  that,  in  fact,  no 
difference  is  perceptible  between  soup 


thus  prepared  and  that  made  solely 
from  meat:  6.  That,  in  preparing 
soup  in  this  way,  the  great  advantage 
remains,  that,  while  the  soup  itself  is 
equally  nourishing  with  meat-soup, 
three-fourths  of  the  meat  which  would 
be  required  for  the  latter  by  the  com- 
mon process  of  malving  soup,  are  saved 
and  made  useful  in  another  way,  as  by 
roasting,  &c.  :  7.  That  jellies  ought  al- 
ways to  be  associated  with  some  other 
principles  to  render  them  both  nutri- 
tive and  digestible."* 

From  these  results  it  may  be  infer- 
red, that  the  practice  followed  in  most 
of  our  2)risons  and  charitable  institu- 
tions, of  making  soup  from  ox-heads, 
bones,  and  the  coarser  pieces  of  meat, 
is  judicious  as  regards  both  wholesome- 
ness  and  economy  ;  because,  while  the 
bones,  especially  if  brolien  into  frag- 
ments, yield  a  large  quantity  of  nutri- 
tious gelatine,  tlie  meat  attached  to 
them  is  quite  sufficient  to  supply  the 
required  proportion  of  the  more  vola- 
tile principles.  The  additional  ad- 
mixture of  barley  and  other  vegetables 
also  increases  the  digestibility  and  nu- 
tritive power  of  the  soup.f 

Albuminous  aliments,  or  those  in 
which  albumen  predominates,  are  at 
once  easily  digestible  and  very  nour- 
ishing. Albumen  itself  is  found  in  the 
blood,  the  muscles,  and  various  other 
parts;  but  it  exists  nearly  pure  in  the 
white  of  eggs.  In  its  liquid  state  it  is 
colourless  and  transparent,  witliout 
smell,  and  with  little  taste.  It  coagu- 
lates or  becomes  firm  by  boiling  or 
heat,  and  is  more  digestible  the  nearer 
it  approaches  to  the  liquid  state.  Of 
this  we  have  a  familiar  proof  in  the 
superior  digestibility  of  soft  over  hard- 
boiled  eggs. 

Albuminous  aliments  arc  highly  nu- 
tritious without  being  so  stimulating  as 
fibrinous  meats,  and  hence  arc  very 
suitable  to  excitable  nervous  constitu- 
tions, and  during  convalescence  from 
diseases  characterised  by  excitement 

*  T,on<l<•.^■ouvcaux  I'lCnionsrt'IIygii'^Mc.  2cIoilitlon, 
vol.11.,  |..  71. 

t  Ilv  rcriTi-lnr  to  imps  l.ni.llio  rwi.lor  wMl  sen  llml 
tlnTpaanimwhlcliliavcliiTiiliriMiBliI  roi  wnril  lo  prove 
Bclndiic  Intuilrltloiii-,  iiiiglit  bo  npiJUea  wUh  ciiual 
rotco  to  albumen  or  flbiiii. 
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ALBUMINOUS  ALIMENTS. 


and  irritability.  FOrtho  same  reason, 
they  are  ill  adapted  to  persons  of  a 
lymphatic  temperament,  or  undergo- 
ing great  exposure  or  severe  labour. 
In  their  coagulated  state,  they  are  more 
difficult  of  digestion,  but  support  the 
strength  better;  and  hence  the  frequent 
and  beneficial  use  of  hard-boiled  eggs 
by  sjiortsmen  and  travellers.  I  scarce- 
ly need  add,  that,  for  persons  of  a 
bilious  01-  sanguine  temperament,  en- 
gaged in  sedentary  occuj)ations,  and 
with  no  outlet  for  their  activity,  albu- 
minous and  gelatinous  are  preferable 
to  the  more  stimulating  fibrinous  ali- 
ments. 

Eggs  of  all  kinds  constitute  the 
largest  class  of  albuminous  aliments. 
When  perfectly  fresh,  and  not  over- 
done, eggs  generally  agree  well  even 
with  weak  stomachs.  When  long  kept, 
however,  they  are  often  productive  of 
heat  and  irritation. 

Oysters  are  another  of  the  albumin- 
ous articles  of  diet  in  very  common 
use.  In  their  fresh  state,  and  eaten 
along  with  the  salt  water  contained  in 
their  shells,  they  prove  very  digesti- 
ble; but  when  boiled  or  stewed,  they 
become  tough  and  resisting,  lie  long 
on  the  stomach,  and  frequently  pro- 
duce nettle-rash. 

Brains  owe  their  digestibility  and 
nutritious  quality  chiefly  to  the  albu- 
men which  they  contain ;  and  with 
many  people  they  are  a  favourite  food. 

Those  of  the  albuminous  aliments 
which  do  not  possess  highly-stimulant 
properties  (such  as  eggs  and  brains)  are 
considered  by  Londe  to  be  very  suit- 
able v.  here  the  stomach  is  irritable,  and 
during  convalescence,  when  much 
nourishment  is  required.  He  thinks 
them  well  adapted  also  to  old  men, 
females,  and  literary  people.  Those 
of  them,  again,  which,  like  the  oyster, 
are  of  a  stimulating  nature,  arc  suit- 
able enough  in  cases  of  impaired  di- 
gestion, but  decidedly  hurtful  where 
the  mucous  membranes  are  in.an  irri- 
'table  state. 

In  addition  to  fibrin,  gelatine,  and 
albumen,  animal  substances  contain 
another  principle  of  a  very  peculiar 
nature,  called  osma:omc.  It  is  this 
principle  which  gives  to  roast  and 


broiled  meats  their  distinguishing 
taste  and  dark  colour,  and  probably 
some  portion  of  their  stimulating  qua- 
lity. It  is  not  found  at  all  in  the 
flesh  of  very  young  animals,  but  forms 
as  they  advance  in  age.  It  is  far  more 
abundant  in  red  than  in  white  meat, 
and  indeed  constitutes  one  of  the  chief 
distinctions  between  them ;  and  it  is 
its  absence  which  occasions  the  want 
of  taste  and  colour  in  chicken  and  veal 
tea,  as  compared  with  beef-tea.  Che- 
mically speaking,  osmazome  does  not 
constitute  a  well-defined  principle,  and 
it  is  probable  that  organic  chemistry 
will  ere  long  resolve  it  into  several  de- 
finite compounds,  comprehending  per- 
haps the  kreatine  and  kreatinine  of 
Ijiebig.  Its  influence  on  digestibility 
and  nutrition  has  already  been  shewn 
in  the  exjaeriments  of  M.  Edwards  on 
the  nutritive  qualities  of  gelatine  in 
soup. 

There  still  remains  to  be  noticed  an- 
other class  of  animal  aliments,  in  which 
the  fibrinous,  gelatinous,  and  albumi- 
nous principles  appear  in  nearly  equal 
proportions,  namely,  Fishes. 

Fishes,  as  remarked  by  Londe,  differ 
from  the  mammalia  and  birds  in  con- 
taining no  osmazome  ;  and  hence  they 
are  well  adapted  to  those  who  require 
nourishment  without  stimulus.  Those 
fishes  which  are  firm  and  coherent  in 
their  texture,  as  compared  with  ol^hers, 
are  the  most  difficult  of  digestion, 
and  contain  the  largest  proportion  of 
fibrin. 

Fish,  generally  speaking,  is  digested 
slowly,  but  without  difficulty.  From 
its  nourishing  without  stimulating,  it 
is  not  well  adapted  to  persons  of  a  lym- 
phatic and  inactive  constitution,  but 
it  is  very  suitable  to  those  of  an  ener- 
getic or  excitable  temperament,  such 
as  the  bilious  or  nervous-bilious,  espe- 
cially when  no  great  bodily  exertion  is 
incurred.  For  the  same  reason,  it  is 
often  a  safe  aliment  during  convales- 
cence from  illness,  where  animal  food 
cannot  be  ventured  upon  with  safety  ; 
but  in  such  cases  the  fat  or  oily  fishes, 
such  as  salmon  or  herring,  must  be 
avoided,  and  choice  made  of  soles,  whit- 
ings, or  haddocks. 


VEGETABLE  ALIMENTS. 


The  second  great  division  of  alimen- 
tary substances  includes  those  belong- 
ing to  the  VEGETABLE  KINGDOM  ;  but 

on  the  properties  of  these  I  have  little 
:  to  add  to  what  has  already  been  stated. 
For  practical  purposes  they  may  be 
divided  into  farinaceous  and  legumi- 
nous i  the  former  including  wheat,  rice, 
and  the  other  kinds  of  grain,  also  po- 
tato, arrow-root,  and  sago;  and  the 
latter  comprising  all  green  or  herba- 
ceous vegetables  and  fruits. 

Farinaceous  food  is  easily  digested 
without  stimulating  the  mucous  coat 
of  the  stomach,  and  hence  it  is  pe- 
culiarly adapted  to  irritable  states  of 
this  organ.    Londe  remarlis  that  fari- 
naceous aliments  pass  out  of  the  sto- 
mach most  rapidly,  and  afford  least 
nourishment,  when  most  ferjnented. 
They  are,  however,  the  most  nutritious 
of  all  vegetable  substances,  and  neither 
excite  the  circulation  nor  increase  the 
animal  heat.    This  effect  becomes  very 
apparent  wlien  we  pass  at  once  from  an 
animal  to  a  farinaceous  diet.    The  cir- 
culation and  all  the  other  functions  be- 
come lowered  ;  because  a  large  amount 
of  this  kind  of  diet  contains,  in  com- 
parison with  animal  food,  but  a  small 
portion  of  fibrin  or  albumen — and  con- 
sequently tlie  blood  receives  only  small 
and  slow  additions  to  its  mass,  perhaps 
barely  sufficient  to  sustain  its  normal 
quantity.    The  metamorphoses  of  the 
tissues  proceed  with  much  less  energy, 
partly  because  the  quantity  of  protein 
is  comparatively  small,  and  partly  be- 
cause vegetable  protein  does  not  pos- 
sess the  same  stimulating  projJerty  as 
the  protein  of  beef  or  mutton.   It  may 
support  the  system,  and  be  the  best 
form  of  protein  for  individuals  of  ex- 
citable temperaments,  but  it  cannot  in- 
fuse vigour  into  a  lymphatic  constitu- 
tion.   If  the  food  contain  too  small  a 
proportion  of  the  albuminous  princi- 
ples to  supply  the  waste  of  the  tissues, 
the  body  suffers,  and  its  weight  dimi- 
nishes. In  cases  of  inflammation, there- 
fore, t!ie  food  should  contain  as  small 
a  proportion  of  the  albuminous  com- 
pounds as  possible,  in  order  to  reduce 
the  quantity  of  blood,  and  thus  lower 
Mic  excitement  of  the  system.  In- 
dividuals of  sedentary  habits,  also. 


143 


should  use  a  diet  in  which  the  respi- 
ratory aliment  predominates  ;  for  such 
a  diet,  while  capable  of  sustaining  the 
normal  temperature  of  the  body,  does 
not  fill  the  vessels  with  that  excess  of 
blood  which  keeps  the  system  ever  on 
the  brink  of  disease.  But  if,  on  the 
other  hand,  an  excess  of  farinaceous 
food  be  consumed,  the  system  is  apt  to 
be  overloaded  with  fat — as  is  frequent- 
ly the  case  in  warm  climates,  when 
much  rice  is  eaten  and  exercise  is  ne- 
glected. The  diet  must  consequently 
be  regulated  according  to  the  circum- 
stances of  the  individual,  especially  the 
amount  of  exercise  and  the  period  of 
life;  it  being  obvious  that  a  growing 
youth  must  require  a  much  larger  sup- 
ply of  nutritious  food  than  an  adult 
who  has  reached  his  full  development. 
According  to  the  calculations  of  Du- 
mas and  Cahours,  a  man  in  health  re- 
quires daily  a  supply  of  from  100  to 
120  grammes  of  dry  albuminous  food. 
If  we  take  120  grammes,  or  nearly 
4  oz.  troy,  as  the  probable  amount, 
we  find  from  the  following  table,  given 
in  Dr  R.  D.  Thomson's  valuable  work, 
that  it  would  require  about  16  oz.  of 
bean-meal  to  furnish  tliis  quantity  ;  26 
oz.  of  oat-meal,  36  oz.  of  flour,  48  oz. 
of  rice,  or  not  less  than  180  oz.  of  po- 
tatoes. Dr  Thomson  found,  as  the  re- 
sult of  his  analyses,  that 

Albuminous 
Matlcr. 
Per  Cent. 

Bean-meal  contains   25-36 

Linseed-meal   23*62 

Scotch  oatmeal   15'61 

Semolina   12-81 

Canadian  flour   11-62 

Barley   11-31 

Maize   10-93 

Kssex  flour  10-55  to  11-80 

East  Lothian  flour  9-74  to  11-55 

Hay   9-71 

Malt.......   8-71 

East  Indian  rice   8-37 

Sago   3-33 

South  Sea  arrow-root,   3^21 

Tapioca   3-13 

Potatoes  -.   2-23 

Wheat-starch  .'.   2-18 

Swedish  turnips   1-32* 

*  In  construcllnjr  tlio  nliovo  Tivljle,  tlio  amount  of 
albumen  was  calculated  from  Uio  nittogea  found 
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INTESTINAL  DIGESTION  OF  VEGETABLE  FOOD. 


A  glance  at  this  Table  will  shew  the 
comparative  nutritive  powers  of  the 
various  substances  mentioned ;  and  we 
may  learn  frum  it  one  cause  of  the 
robust  health  of  the  Scottish  peasan- 
try, who  live  principally  on  oatmeal, 
an  article  occupying  a  high  place  in 
the  list.    It  must  not  be  inferred,  how- 
ever, that  1 6  oz.  of  bean-meal  will 
keep  the  system  in  as  good  condition 
as  26  oz.  of  oatmeal  or  36  oz.  of  flour  : 
albumen,  it  will  be  remembered,  is  not 
the  only  thing  necessary  ;  a  sufficiency 
of  carbon  to  .'iustain  the  animal  heat 
must  also  be  afforded  by  the  food.  Six- 
teen ounces  of  bean-meal  could  not 
supply  the  requisite  amount  of  re- 
spiratory aliment,  and  the  tissues  of 
the  body  would  accordingly  be  ab- 
sorbed to  supply  the  deficiency.  Hence 
the  necessity  of  providing  food  which 
contains  a  due  mixture  of  albuminous 
or  nutritious  and  respiratory  food.  The 
former  ought  to  predominate  in  the 
diet  of  an  animal  taking  much  exer- 
cise, and  the  latter  in  that  of  one  liv- 
ing chiefly  in  a  state  of  rest. 

Fresli  vegetables  and  fruits  contain 
a  very  large  proportion  of  water  in 
their  composition,  and  hence  they  are 
much  less  nourishing  than  animal  or 
farinaceous  food.  But,  for  this  very 
reason,  they  ure  not  at  all  exciting,  and 
may  be  used  with  great  advantage  in 
inflammatory  states  of  the  system,  and 
during  hot  weather.  Even  in  tempe- 
rate cliiriates,  a  due  admixture  of  fresh 
vegetable  food  seems  to  be  highly  con- 
ducive to  health,  especially  during 
summer.  In  the  Arctic  Regions,  how- 
ever, it. affords  too  little  stimulus  to 
be  used  in  any  quantity,  and  hence  the 
universal  preference,  by  the  natives, 
of  a  purely  animal  diet.  In  the  win- 
ter of  our  own  climate,  also,  the  desire 
for  vegetable  food  is  less  active  than 
in  sumraoi',  and  hence  the  greater  con- 
sumption of  meat  during  the  colder 
season. 

The  great  extent  and  capacity  of  the 
intestinal  canal  in  J.erbivorous animals, 

by  ulfimnto  nnalvslj".  This  method,  however,  can  bo 
reijnrdod  l  «  iflvi'iitf  only  niipnixininlivo  rcnulta,  for 
nitroffon  po»»ihlv  cxblii  in  Ihe  nliovo  nnnicd  mili- 
Btanccs  in  other  formii  Umn  n«  .ilhunien.  Ifim  Indi- 
vldunl  were  to  iline  on  hiiked  li.-ilr  or  wool,  lie  would 
coniumo  u  liiftlilv  oltroKonims  nicnl,  but  one  possess- 
ed of  110  (freul  niitillivc  powers. 


and  others  living  on  bulky  and  innutri- 
tions food,  have  already  been  noticed, 
and  their  reason  explained.    (See  pp. 
25,  127.)  PerhajJS  it  ought  to  be  added, 
that  an  additional  reason  is  the  fact 
that  the  digestion  of  vegetable  nutri- 
ment is  not,  like  that  of  animal  food, 
completed  in  the  stomach,  but  in  the 
intestines.    On  examining  the  bodies 
of  animals  at  different  intervals  from 
the  time  of  feeding,  the  fibrous  struc- 
ture of  vegetable  food  is  observed  to 
diminish  in  proportion  to  the  distance 
from  the  stomach,  and  it  does  not 
finally  disappear  till  the  food  is  nearly 
arrived  at  the  end  of  its  course.  This 
is  another  proof  that  the  digestion  of 
vegetable  matter  is  only  partially  ac- 
complished in  the  stomach,  and  that 
the  aid  of  theintestinaljuices  isrequired 
for  its  completion.    Delabere  Blaine 
arrives  at  the  same  conclusion,  from 
considering  the  peculiar  digestion  of 
the  horse.  In  that  animal,  the  stomach 
is  a  simple  bag  of  very  moderate  size, 
and  yet  he  can  not  only  drink  a  gallon 
or  two  of  water  at  a  time,  but  eat  a 
much  larger  quantity  of  hay  or  grass 
than  his  stomach  seems  to  be  capable 
of  containing.    Blaine  explains  this, 
by  stating  that,  in  reality,  oats  and 
hay  are  not  long  retained  in  the  sto- 
mach, and  that,  after  receiving  the  re- 
quisite supply  of  gastric  juice,  and  un- 
dergoing its  influence  to  some  extent, 
they  are  gradually  propelled  towards 
the  duodenum,  where  their  digestion 
is  continued,  but  not  completed  till 
long  after  being  subjected  to  the  ac- 
tion of  the  bile  and  pancreatic  juice, 
and  passing  through  the  remainder  of 
the  small  intestine.    It  is  owing,  he 
adds,  to  this  speedy  evacuation  of  the 
stomach,  that  the  horse  is  less  inclined 
to  drowsiness,  and  less  incommoded  by 
active  exercise,  soon  after  meals,  than 
almost  any  other  animal. 

Prom  the  circumstance  of  herbaceous 
aliment  containing  little  nourishment 
and  much  indigestible  matter,  it  natu- 
rally happens  that  a  larger  quantity 
of  refuse  remains  to  bo  thrown  out  of 
the  bowels  when  it  constitutes  the 
chief  part  of  the  diet,  than  wlien  ani- 
mal or  farinaceous  food,  which  con- 
tains much  nourishment  and  little  tnrft- 
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gutibk  matter,  is  used.    Hence,  as  a 
general  rule,  the   bowels  act  more 
freely,  or  are  more  open,  in  the  former 
than'in  the  latter  case  ;  and  hence  the 
;  common  saying,  that  milk,  eggs, jellies, 
and  meat,  are  binding.    They  have  the 
appearance  of  being  so,  chiefly  because 
they  are  almost  wholly  absorbed.  But 
:  as  neither  the  stomach  nor  the  bowels 
i  are  adapted  in  structure  to  very  con- 
,1  centrated  food,  such  articles  cannot 
be  long  used  with  advantage.  Brown 
j,  and  rye  bread,  and  fruits,  are  in  re- 
!'  pute  for  relieving  a  costive  habit  of 
body,  and  their  usefulness  is  explica- 
ble on  the  same  principle.    They  leave 
a  lai-ge  residue  to  be  thrown  out  of 
the  system  ;  and  this  residue,  which 
forms  the  natural  stimulus   of  the 
bowels,  excites  them  to  freer  action. 
This  effect  is  probably  aided  also  by 
the  stimulus  which  the  indigestible  re- 
fuse imparts  to  the  mucous  glands,  in- 
creasing the  lubricating  secretion,  and 
giving  additional  facility  to  the  pi'O- 
pelling  powers. 

In  the  United  States  of  America, 
an  active  and  numerous  sect  has  of  late 
years  sprung  up,  under  the  auspices  of 
Sylvester  Graham,  against  the  use  of 
animal  food  in  any  form  or  quantity, 
and  in  favour  of  the  exclusive  use  of 
vegetable  aliment  and  water  as  the  na- 
tural food  of  man.  By  this  sect  (as  had 
previously  been  done,  with  so  exten- 
sive and  useful  results,  by  the  friends 
of  the  Temperance  cause),  societies 
have  been  formed,  tracts  printed,  and 
missionaries  sent  forth  to  promulgate 
the  doctrine  in  question.  Numerous 
examples  have  also  been  published  by 
Dr  Alcott  and  others,  of  restored  and 
improved  health,  arising  from  the  ex- 
clusive use  of  vegetable  food  where 
every  other  means  had  failed.  But  I 
cannot  help  thinking  that  both  Dr  Al- 
cott and  Sylvester  Graham  have  un- 
consciously argued  their  cause  with  too 
much  of  a  one-sided  and  exclusive  zeal, 
and  have  drawn  conclusions  which 
I  a  larger  and  less  equivocal  experience 
I  would  disown.  There  is  no  doubt  that 
I  vegetable  diet,  in  proper  quantity  and 
of  proper  quality,  may  form  the  basis 
of  the  food  of  a  strong  and  able-bodied 


peasantry,like  the  Scottish  lowlanders; 
but  it  must  not  be  overlooked  that, 
along  with  the  vegetable  aliment,  a 
considerable  quantity  of  milk  is  con- 
sumed, which,  although  allowed  by 
these  American  writers  to  constitute  a 
part  of  their  vegetable  regimen,  is  one 
of  the  most  nourishing  articles  of  ani- 
mal food.  That  many  American  citizens 
should  derive  benefit  from  a  change 
from  animal  to  vegetable  diet,  will  ap- 
pear natural  enough  on  considering  for 
a  moment  the  habits  of  the  people. 
They  sit  down  to  table  exhausted  with 
mental  or  bodily  labour,  devour  with 
the  utmost  rapidity  a  rich  and  copious 
meal,  and  hurry  off  to  resume  business 
without  leaving  themselves  time  for 
digestion.    Is  it  surprising  that,  un- 
der a  continuance  of  such  habits,  dys- 
pepsia should  so  frequently  occur  ? 
An  irritable  or  even  inflammatory 
state  of  the  stomach  is  induced,  ac- 
companied by  a  sensation  of  gnawing 
or  craving,  which  is  mistaken  for  a 
return  of  appetite  ;  and  a  fresh  quan- 
tity of  stimulating  food  is  thrown  into 
the  organ,  already  suffering  from  over- 
excitement.    If,  when  the  stomach  is 
in  this  morbidly  excited  condition,  ani- 
mal food  be  renounced,  and  recourse  be 
had  to  mild  and  farinaceous  diet,  great 
benefit  will  undoubtedly  ensue.  The 
dyspeptic  no  longer  gulps  down  his 
food  as  if  running  a  race  against 
time;  he  eats  slowly,  and,  not  being 
tempted  to  commit  excess  by  the  sa- 
vouriness  of  the  good  things  placed 
before  him,  he  ceases  to  distend  his 
stomach  by  too  copious  meals.   He  ex- 
periences a  sense  of  comfort  to  which 
he  has  long  been  a  stranger,  and, 
ascribing  his  former  miserable  feelings 
to  the  use,  and  not,  as  he  ought  to  do, 
to  the  abuse,  of  animal  food,  he  comes  at 
once  to  the  conclusion  that  vegetables 
should  form  the  sole  and  exclusive  diet 
of  man,  and  that  animal  food,  with  the 
exception  perhaps  of  milk  and  cheese, 
should  he  totally  proscribed.    The  ar- 
guments of  Mr  Graham  and  Dr  Alcott 
in  favour  of  exclusive  vegetable  diet, 
are  not  based  on  sound  physiological 
principles;  and  the  broad  assertions 
which  they  make   of  the  superior 
strength  of  vegetable-eating  savages 
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in  comparison  with  civilised  Euro- 
peans, rest  on  insufficient  evidence,  and 
are  not  supported  by  the  experience 
of  trustwortliy  observers.    The  advo- 
cates of  vegetable  diet  talce  for  granted, 
without  hesitation,  facts  which  have 
never  been  proved  ;  and  when  Mr 
Graiiam  asserts  that  the  inhabitants  of 
the  Arctic  Regions  "  would  endure  the 
cold  still  better  if  they  were  well 
trained  to  a  correct  vegetable  diet,"* 
he  assumes  as  a  fact  what  is  merely  a 
supposition  of  his  own,  and  is  directly 
at  variance  with  all  the  evidence  we 
possess.    Again,  when  we  are  asked 
to  credit,  on  the  authority  of  captains 
of  American  merchantmen,  that  one  of 
their  number  "  often  liired  men  to  la- 
bour for  him  in  Russia,  which  they 
would  do  from  sixteen  to  eighteen 
hours,  and  find  themselves,  for  eight 
cents  per  day  (the  sun  shining  there 
sometimes  twenty  hours  in  the  day)," 
and  that  "  they  would  come  on  board 
in  the  morning  with  a  piece  of  their 
black  bread  weighing  about  one  pound, 
and  a  bunch  of  garlic  as  big  as  one's 
fist,  and  that  this  was  all  their  nou- 
rishment for  the  day  of  sixteen  or 
eighteen  hours'  labour," — when  we  are 
asked  to  believe  all  this,  we  must  be 
excused  for  hesitating  to  receive  such 
statements  as  bearing  value  in  a  phy- 
siological discussion.   As  little  can  we 
attach  any  weight  to  the  additional 
statements,  that  these   men  were 
astonishingly  powerful  and  active,  and 
endured  severe  and  protracted  labour 
far  beyond  any  of  my  men.    Some  of 
them  were  eighty  and  even  ninety 
years  old;  and  yet  these  old  men 
would  do  more  work  than  any  of  the 
middle-aged  men  belonging  to  my 
ship.    In  handling  and  stowing  away 
iron,  and  in  stowing  away  hemp  with 
the  jack-screw,  they  exhibited  most 
astonishing  power.    They  were  full 
of  agility,  vivacity,  and  even  hilarity, 

 singing  as  they  laboured  with  all 

the  buoyancy  and  blithesomeness  of 
youth."t  It  may,  therefore,  be  fairly 
Objected  to  Mr  G  raham,  that  he  grounds 
his  opinions  upon  data  which,  it  is  evi- 
dent to  an  unprejudiced  eye,  will  not 

•  teciures  on  Human  life,  vol.  li.,  p.  270. 
t  IblJ.,  p.  209. 


bear  investigation.   And  tlie  same  ob- 
jection applies  with  equal  force  to  Dr 
Alcott.    When  this  gentleman,  in  sup- 
port of  the  superior  nourishing  quali- 
ties of  vegetable  food,  quotes  a  series 
of  experiments  by  Dr  Geoffroy,  from 
the  Memoirs  of  the  Royal  Academy  for 
1730,  where  it  is  considered  to  be 
proved  that  the  proportion  of  nourish- 
ment afforded  by  beef  is  to  that  of 
bread  as  7  to  33 — and  when  we  find 
that  these  proportions  were  ascertained 
merely  by  determining  the  amount  of 
matter  soluble  in  water,  contained  in 
each — we  speedily  discover  that  we 
have  to  do  with  a  writer  little  conver- 
sant with  sound  physiological  princi- 
ples, or  the  rules  of  scientific  investiga- 
tion.  Dr  Alcott,  however,  does  not  go 
quite  so  far  as  Dr  Geoffroy ;  he  con- 
tents himself  with  saying,  that  "  no 
careful  inquirer  can  doubt  that  bread, 
pease,  beans,  rice,  &c.,  are  twice  as  nu- 
tritious— to  say  the  least — as  flesh  or 
fish."*     Our  reply  to  this  assertion 
is,  that  we  have  no  proof  of  the  fact : 
on  the  contrary,  as  fish  and  flesh  are 
known  to  contain  much  more  fibrin 
and  albumen  than  are  contained  in 
bread  and  rice,  we  have  no  hesitation 
in  asserting  that  they  are  better  calcu- 
lated to  repair  the  waste  which  the 
body  undergoes  in  severe  labour.  Ana- 
lysis has  shewn,  that  the  nitrogen  of 
thoroughly-desiccated  bread  amounts 
only  to  2-27  per  cent.,  while  that  of  de- 
siccated beef  amounts  to  14  per  cent. ; 
and,  accordingly,  if  the  nitrogen  be 
taken  as  the  standard  of  nutritive 
power,  as  representing  the  protein  con- 
tained in  each,  desiccated  beef  must 
give  six  times  the  amount  of  nourish- 
ment (or,  more  strictly  speaki  ng,  of  m  at- 
ter  repairing  muscular  waste),  which 
bread  can  afford.  Pease  contain  a  large 
proportion  of  albuminous  principles, 
and  are  therefore  more  nourisliing  than 
bread  and  rice,  which  are  better  calcu- 
lated for  the  support  of  the  body  when 
no  great  exertion  is  required,  or,  when 
exertion  is  necessary,  to  form  part  of 
the  diet  along  with  animal  food. 

The  advocates  of  the  exclusive  use 
of  vegetable  diet,  adduce  in  its  favour 
a  number  of  statements  which,  at  first 

*  AIcoR  on  Vegetable  Diol,  p.  US. 
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sight,  appear  extremely  plausible,  but 
which  do  not  stand  the  test  of  severe 
investigation.  For  instance,  these  gen- 
tlemen not  unfrequently  refer  to  the 
fact,  that  herbivorous  and  graminivo- 
rous animals  are  of  amild  and  gentle  dis- 
2Josition,  while  the  carnivora  are  noted 
for  their  ferocity.  The  fact  cannot 
be  denied ;  but  the  conclusion  sought 
to  be  drawn  from  it,  that  the  difference 
is  owing  to  difference  of  diet,  is  totally 
untenable.  It  is  evidently  the  de- 
sign of  the  Creator  that  the  carnivora 
should  live  upon  flesh,  and  for  this  very 
reason  they  are  endowed  with  those 
ferocious  qualities  which  have  been 
erroneously  ascribed  to  the  use  of  ani- 
mal food.  Had  the  lion  and  tiger  been 
created  with  the  gentle  disposition  of 
the  lamb,  they  would  have  been  unable 
to  provide  themselves  with  food,  and 
their  species  would  speedily  have  be- 
come extinct.  It  is  futile  to  maintain 
that  they  might  subsist  upon  farina- 
ceous or  other  vegetable  diet.  The  struc- 
ture of  their  alimentary  organs  proves 
that  they  could  not  derive  sufficient 
nourishment  from  herbaceous  plants  ; 
and  granting,  for  the  sake  of  argument, 
that  a  carnivorous  animal  might  be 
supported  on  a  farinaceous  diet,  still 
the  question  meets  us.  By  what  means 
could  it  obtain  such  aliment  ?  It  can 
neither  sow  nor  reap ;  and  the  supply  of 
wild  grains  would  be  totally  insuflBcient. 
Besides,  it  is  a  matter  of  every-day  ex- 
perience that  the  ferocity  of  carnivo- 
rous animals  is  removed  by  a  full  sup- 
ply of  flesh :  they  are  ferocious  only 
when  hungry — a  remark  which  is  ap- 
plicable also,  though  in  a  minor  de- 
gree, to  many  human  beings.  The 
temper  of  an  irascible  person  is  won- 
derfully improved  by  a  comfortable 
meal  of  animal  food ;  and  every  one 
must  have  remarked  how,  on  ttie  con- 
trary, a  naturally  irritable  temper  be- 
comes more  iTritable  under  the  influ- 
ence of  fasting,  or  poor  diet.  "  That 
temper,"  says  Dr  Rush,  "  must  be  un- 
commonly guarded,  which  is  not  dis- 
turbed by  long  abstinence  from  food. 
One  of  the  worthiest  men  I  ever  knew, 
■who  made  his  breakfast  his  principal 
meal,  was  peevish  and  disagreeable  to 
his  friends  and  family  ft-om  the  time 


he  left  his  bed  till  he  sat  down  to  his 
morning  repast,  after  which  cheerful- 
ness sparkled  in  his  countenance,  and 
he  became  the  delight  of  all  around 
him."*  Shakspeare  finely  describes 
this  feature  of  human  nature  in  the 
speech  of  Menenius,  by  whom  the 
failure  of  an  attempt  to  appease  the 
enraged  and  haughty  Coriolanus  is 
thus  accounted  for : — 

"  Menenius.   I'll  undertake  it : 
I  think  he'll  henr  mo.  Yet,  to  bite  his  lip 
And  hum  at  e:ood  Cominius,  much  unhearts  me. 
He  was  not  taken  well ;  he  had  not  dined  .■ 
The  veins  unfilled,  our  blood  ia  cold,  and  then 
We  pout  upon  the  morning,  are  unaj>t 
To  give  or  to  forgive  ;  but  when  we  have  stuffed 
These  pipes,  and  these  conveyances  of  our  blood. 
With  wine  and  feeding,  we  have  suppler  souls 
Than  in  our  prlest-lilie  fasts.  Therefore  I'll  watch 
him 

Till  be  be  dieted  to  my  request, 
And  then  I'll  set  upon  him. 

Srnlns.  You  know  the  very  road  into  his  lundness. 
And  cannot  lose  your  way." 

Coriolanns,  Act  V.,  Scene  I. 

Over-feeding  may  doubtless  deterio- 
rate the  temper,  by  giving  a  morbid 
stimulus  to  the  brain  ;  but  as  many,  if 
not  far  more,  instances  may  be  brought 
forward  to  shew  that  deficient  supplies 
produce  a  like  effect.  The  Hindoos 
used  to  be  quoted  as  a  remarkable  in- 
stance of  the  effects  of  diet  in  produc- 
ing a  mild  disposition ;  but  it  was  for- 
gotten that  the  Irish  peasantry,  whose 
diet  is  perhaps  as  exclusively  vege- 
table, are'  notorious  for  deeds  of  savage 
barbarity.  Late  events  in  India  have 
proved  that  exaggerated  notions  were 
entertained  of  the  mildness  of  the 
Hindoos  ;  while  a  great  improvement 
of  the  Irish  character  seems  to  be 
going  on,  as  the  result  of  material 
prosperity. 

Another  argument  in  favour  of  an 
exclusively  vegetable  diet,  has  been 
derived  from  the  fact  that  monkeys, 
whose  alimentary  apparatus  is  closely 
allied  to  that  of  man,  live  on  nuts  and 
wild  fruits.  This  argument  falls  to 
ground  when  we  consider  that  mon- 
keys are  inhabitants  of  warm  climates, 
and  that  they  do  not  undergo  the  la- 
bour and  fatigue  to  which  man  is  sub- 
jected. 

Professor  Valentin  calculated  from 
experiments,  of  which  his  own  body 

*  McdicM  Inquiries  and  Observations,  by  Benjn- 
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was  the  subject,  at  a  time  when  its 
weight  was  54  Icilogrammes  (145  lbs.), 
that  he  gave  off  daily  by  the  lungs 
about  8J  ounces  of  carbon,  and  about 
half  an  ounce  of  nitrogen  by  the  kid- 
neys.   Of  course  these  quantities  are 
liable  to  change,— increasing  with  in- 
creased weight  of  body  and  amount  of 
exercise,  and  diminishing  under  con- 
trary circumstances.    As  long  as  life 
continues,  the  lungs  give  off  carbon,  and 
the  kidneys  nitrogen,  even  although  no 
food  whatever  be  supplied  ;  and  in  this 
case  the  carbon  and  nitrogen  must  be 
derived  from  the  decomposition  of  the 
tissues  of  the  body  itself.    To  keep  the 
body  in  health,  therefore,  the  food  must 
supply  at  least  the  above  quantities  of 
carbon  and  nitrogen  in  order  to  protect 
the  body  against  the  action  of  the  oxy- 
gen of  the  inspired  air  ;  and  it  matters 
little  whence  these  supplies  are  derived, 
provided  the  food  be  of  easy  digestion, 
contain  the  requisite  amount  of  inor- 
ganic principles,  and  be  adapted  to  the 
individual  constitution  of  the  consumer. 
Animal  food  contains,  in  a  convenient 
and  concentrated  form,  the  protein 
compounds,  the  oleaginous  principles 
in  greater  or  less  abundance,  and  a  con- 
siderable quantity  of  those  inorganic 
salts,  the  presence  of  which  is  essential 
to  the  well-being  of  the  system.  This 
combination  it  is,  which  renders  the 
flesh  of  animals,  or  some  other  form 
of  animal  matter,  if  not  an  absolute 
necessary  of  life,  at  least  (in  our  cli- 
mate) an  almost  indispensable  article 
of  diet.   When  milk,  butter,  cheese,  or 
eggs  are  eaten,  as  they  are  by  many 
who  call  themselves  vegetarians,  the 
person  cannot  be  truly  said  to  live  on 
"  vegetable  food." 

Individuals  with  capacious  chests 
and  liirgtdy-developed  lungs,  support 
an  exclusively  vegetable  diet  better 
than  persons  with  contracted  chests 
and  small  lungs ;  because  the  former 
are  able  to  assimilate  a  much  larger 
quantity  of  farinaceous  substances  than 
thelatter,  aiul  consequently  receive  in- 
to their  system  a  large  supply  of  the  ve- 
getable albuminous  compounds  which 
those  substances  contain.  The  cases 
of  several  distinguished  men  have  been 
brought  forward  by  the  advocates  of  an 


exclusively  vegetable  diet,  as  proofs  of 
its  beneficial  effects  upon  the  system ; 
and  from  these  they  would  have  us  in- 
fer, that  vegetable  diet  is  well  adapted 
to  sustain  alike  intellectual  and  bodily 
vigour.    One  of  their  most  important 
cases  is  that  of  Benjamin  Franklin. 
But  Franklin  did  not  limit  himself, 
even  as  a  general  rule,  to  vegetable  diet, 
although  he  lived  on  it  occasionally  for 
months  at  a  time.*     Moreover,  his 
bodily  frame  was  well  adapted  to  sup- 
port a  vegetable  diet,  his  chest  having 
been  large  and  capaciour,  as  appears 
from  his  bust  at  Philadelphia,  which 
one  of  his  friends,  lately  alive,  declared 
to  be  an  exact  resemblance  of  the  origi- 
nal.t    His  expertness  as  a  swimmer, 
and  the  ease  with  which  he  supported 
himself  in  the  water,!  are  indeed  of 
themselves  sufficient  to  shew  that  he 
must  have  been  endowed  with  largely 
developed  lungs.    But  Franklin's  own 
memoirs  themselves  prove  that  a  vege- 
table diet  is  not  adapted  to  the  consti- 
tution of  every  one  ;  for,  in  speaking  of 
a  three  months'  experiment  which  he 
and  a  friend  named  Keimer  made  of  a 
diet  "  in  which  there  entered  neither 
fish,  flesh,  nor  fowl,"  he  says,  that  al- 
though he  "  went  on  pleasantly,  poor 
Keimer  suffered  grievously,"  and  was 
unable  any  longer  to  withstand  the  at- 
traction of  the  flesh-pots  of  Egypt.§ 
The  case  of  the  philanthropist  Howard 
has  also  been  cited  as  evidence  in  fa- 
vour of  a  vegetable  diet,    liut  here 
again  we  must  beware  of  generalizing 
too  hastily  from  limited  experience 
Howard  was  a  man  of  high  nervous  tem- 
perament.    "  The  first  thing,"  says  his 
biographer,  "  that  struck  an  observer 
on  acquaintance  with  Mr  Howard,  was 
a  stamp  of  extraordinary  vigour  and 
energy  on  all  his  movements  and  ex- 
pressions.   An  eye  lively  and  pene- 
trating, strong  and  prominent  features, 
quick  gait, and  animated  gestures,  gave 
promise  of  ardour  in  forming,  and  vi- 
vacity in  executing,  his  designs."  || 
With  respect  to  his  diet  we  are  told, 
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that  he  "  utterly  discarded  from  it  ani- 
mal foods,  and  fermented  and  spiritu- 
ous drinks  :  water  and  the  plainest  ve- 
getables sufficed  hira,"  the  potato  being 
a  great  favourite  ;  while  "  milk,  tea, 
butter,  and  fruit,  were  his  luxuries."* 
We  have  already  endeavoured  to  shew, 
that  the  diet  ought  to  be  modified  to 
suit  the  temperamentof  the  individual ; 
and  the  reader  will  have  no  difficulty 
in  here  seeing  that  Howard's  diet  was 
singularly  well  adapted  to  a  highly 
excitable  constitution,  while  it  would 
have  proved  injurious  to  a  person  of 
lymphatic    temperament.  Another 
principle  which  should  ever  be  borne 
in  mind  is,  that  the  food  mus:  be  pro- 
portioncd  to  the  waste.    Now,  the  waste 
consequent  upon  intellectual  exertion 
is  very  different  from  that  caused  by 
bodily  labour.    The  waste  of  the  mus- 
cles is  great  and  rapid,  that  of  the  ner- 
vous tissues  small  and  slow.  Hence, 
the  railway  labourer  would  speedily 
succumb  under  the  use  of  a  diet  which 
would  be  ample  for  the  support  of  a 
philosopher  whose  labours  were  con- 
fined to  the  closet.    Allusion  is  some- 
times made  to  Sir  Isaac  Newton,  as 
another  example  of  the  beneficial  ef- 
fects of  a  vegetable  diet;  but  in  his 
Life  by  Sir  David  Brewster,  we  find 
only  once  mention  made  of  his  diet, 
and  that  at  a  time  when  he  seems  to 
have  been  upon  strict  regimen  on  ac- 
count of  his  health,  lie  was  then  "  ex- 
tremely tempei'ate  in  his  diet.  Though 
he  took  a  little  butcher-meat,  yet  the 
principal  articles  of  his  food  were 
broth,  vegetables,  and  fruit,  of  which 
he  always  ate  very  heartily." — (P.  320.) 
In  the  absence  of  fiirther  evidence,  the 
fact  that  Sir  Isaac  occasionally  suffered 
from  gout,  leads  us  to  infer  that  he  did 
not  usually  confine  himself  to  a  vege- 
table diet.    But,  indeed,  even  sucli  a 
diet  as  is  described  in  the  passage 
above  quoted,  by  no  means  deserves 
the  appellation  of  "  vegetable  food." 

Enough,  we  hope,  has  now  been  said 
to  prove,  that  although  some  constitu- 
tions may  support  an  exclusively  ve- 
getable diet  without  injury,  it  cannot 

*  A  Vlow  of  tlio  ClinrnctPr  ftnd  Public  Sorvlccf*  of 
the  lalo  .luhn  no>YarJ,  Kan.  ^i'  ^ohu  Aiken,  M.D, 
pp.  212  and  4U. 


be  adopted  as  a  universal  or  even  gene- 
ral practice.   Accordingly,  in  all  cases 
where  the  vegetable  albuminous  com- 
pounds are  not  supplied  in  sufficient 
abundance,  the  muscular  tissues  begin 
to  waste,  and  recourse  must  be  had  to 
animal  food  to  support  the  strength  of 
the  body.    In  a  recent  publication,* 
Professor  Mulder  ascribes  the  decay  of 
the  Dutch  power  fi-om  its  palmy  state, 
when  Van  Trompand  De  Iluyter  swept 
the  English  Channel,  in  a  great  mea- 
sure to  the  introduction  of  the  potato, 
and  its  usurpation  of  the  place  of  food 
more  rich  in  the  albuminous  com- 
pounds. "  It  is  only,"  says  he,  "  a  vigo- 
rous and  well  nourished  body  that  can 
contain  a  vigorous  and  active  spirit." 
If  the  food  contain  too  little  nutriment 
in  proportion  to  its  bulk,  the  strength 
of  the  system  is  wasted  in  digesting  it. 
This  is  the  case  with  an  exclusively 
potato  diet.    If,  as  Mulder  calculates, 
4  J  lbs.  of  boiled  potatoes  (that  is,  in 
tiie  state  in  which  they  are  eaten)  are 
necessary  to  supply  the  daily  waste 
of  carbon,  and  26  lbs.  are  required 
to  yield  the  protein  necessary  for  the 
full  repair  of  the  tissues,  it  is  obvious 
that  the  system  must  either  suffer  from 
deficient  nourishment,  owing  to  the 
stomach  being  incapable  of  performing 
the  task  laid  upon  it,  or  that  the  greater 
part  of  the  nervous  energy  must  be 
used  up  in  digesting.    Cobbett's  opi- 
nion, that  the  potato  is  the  bane  and 
curse  of  Ireland,  thus  appears  to  be 
maintainable  on  true  physiological  as 
well  as  other  grounds.    It  may  be  well 
to  bear  in  mind,  also,  that  England 
is  the  most  flesh-consuming  country 
in  Eurojje,  while  its  mortality  is  the 
smallest ;  the  duration  of  life  being 
about  a  third  longer  than  in  Italy, 
where  macaroni  and  other  farinaceous 
substances  form  the  staple  diet,  and 
where  milk,  partly  from  deficiency  of 
pasture,  and  partly  from  prejudice,  is 
little  used.    It  would  be  too  broad  an 
assertion  to  say  that  diet  is  tlic  solo 
cause  of  this  difference  of  mortality, 
but  we  may  be  allowed  to  view  it  as  one 
tending  to  produce  the  effect.  Levy 
states,  that  the  French  raihvay-la- 

*  nio  TCrniilirung  In  Ihrem  ZiisammcnhanffO  mlt 
dem  Volksgelst.  fjtrecht  and  DUsacldorf,  X847. 
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j  bpurei's,  whose  diet  was  pvincipally 
J  vegetable,  could  not  compete  with  their 
i  fellow-labourers  from  England,  whose 
:  diet  comprised  a  fair  allowance  of  ani- 
mal food;  but  that  the  working  power 
of  the  French  was  much  increased,  and 
they  were  able  to  earn  increased  wages, 
when  they  adopted,  in  imitation  of  the 
English,  a  more  generous  mode  of  liv- 
ing. 

From  these  considerations  it  may 
fairly  be  concluded,  that  a  mixed  diet 

I  is  most  conducive  to  the  health  of  man, 
and  that  animal  food  becomes  hurtful 
only  when  used  in  excess,  or  prepared 

i  in  itoo  stimulating  a  fashion.* 

i  willingly  admit,  however,  that  Mr 
Graham  and  Dr  Alcott  have  brought 
forward  a  mass  of  valuable  information 
bearing  upon  a  very  important  ques- 
tion connected  with  the  welfareof  man; 
and  whether  they  are  right  or  wrong 
in  their  leading  principle,  they  deserve 
the  gratitude  of  the  public  for  their 
exertions.  It  is  certain  that  vegetable 
food  might  with  propriety  be  used  by 
the  middle  and  richer  classes  in  this 
country  to  a  greater  extent  than  it 
is,  and  that  it  is  really  wanted  as  one 
of  the  means  of  counteracting  that 
tendency  to  constipation  which  is  now 
so  prevalent  among  them.  A  very  ge- 
neral prejudice  exists  against  evert  the 
moderate  use  of  vegetables,  on  the  sup- 
position that  tliey  are  indigestible  and 
unwholesome,  where,  in  truth,  it  is  ex- 
cess in  the  quantity/  of  food  eaten  that 
alone  is  to  blame.  If  the  diet  be  mo- 
derate in  quantity,  and  duly  adapted 
to  the  habits  of  the  individual,  a  fair 
proportion  of  vegetables  will  be  di- 
gested without  difficulty,  and  prove 
more  advantageous  to  the  general 
health  than  a  diet  composed  exclusive- 
ly of  either  animal  or  vegetable  food. 
,  In  taking  leave  of  this  subject,  we 
must  remind  the  reader  that  it  falls 
within  a  department  of  physiology 
which  has  only  very  recently  attracted 
the  attention  of  investigators,  and 
that  consequently  much,  still  remains 
to  be  done  in  order  to  perfect  our 

*  Thta  nuoslion  la  cvidontlyof  mucli  importanco  in 
rolntion  to  ifrORcny.  If  tho  imrcnl.yonflnlng:  tliom- 
solves  to  iin  cxclUKivoly  vogutMdo  d.ot,  icco.vo  from 
ltli,»uincie;.t  nutiinior.t.cm  U_ ho  doulitod  tlmt  tho 
JoiiBtilutioii  of  the  children  will  autlor! 


knowledge.  We  have  endeavoured  to 
avoid,  as  much  as  possible,  all  doubt- 
ful points,  or  at  least  to  limit  our  state- 
ments to  what  seems  to  bear  the  stamp 
of  probability,  and  to  be  in  accordance 
with  previous  experience. 

In  the  next  chapter  I  shall  briefly 
touch  upon  the  adaptation  of  diet  to 
constitution,  age,  season,  and  modeot 
life  ;  but  I  cannot  now  conclude  with- 
out mentioning  that,  in  preparing  some 
of  the  preceding  observations  for  the 
press,  I  have  derived  much  assistance 
from  the  excellent  work  of  M.  Londe, 
already  repeatedly  referred  to,  and 
which  I  recommend  to  the  professional 
reader  as  the  best  we  possess  on  the 
general  subject  of  Hygiene.  From 
the  valuable  Manual  of  Physiology  by 
Professor  Valentin  of  Berne,  also,  some 
highly  useful  materials  have  been  ob- 
tained for  the  present  edition  of  this 
work. 


CHAPTER  XIII. 

ADAPTATION  OF  DIET  TO  CONSTITU- 
TION, AGE,  SEASON,  AND  MODE  OF 
LIFE. 

Food  to  be  adapted  to  constitution  and  circumstances 
— Diet  must  vary  with  time  of  life — Diet  in  in- 
fancy— Tho  mother's  milk  tho  best — substitutes 
for  it — Over-feeding  a  prevalent  error — Diet  after 
weaninff — Too  early  use  of  animal  food  hurtful 
— Diet  of  children  in  the  higher  classes  too  excit- 
ing—and  productive  of  scrofula— Mild  food  t)cst 
for  children— Incessant  eating  very  injurious — 
Proper  diet  from  childliood  to  puberty— Itought 
to  lie  full  and  nourishing,  but  not  stimuLaling— 
Often  insutficient  in  boarding-schools — Scrofu- 
lous disease  from  its  deliciency— Nutritious  and 
restorative  qualities  of  cod-liver  oil— Diet  best 
adapted  for  mature  age— Kogimen  powerful  in 
modifying  tho  constitution,  mental  as  well  .a.^ 
physical — F.arthor  investigation  rciiuired. 

After  the  exposition  contained  in 
the  preceding  chapter,  it  will,  I  trust, 
be  ffionsidereii  unnecessary  to  adduce 
any  farther  evidence  to  shew  that,  in 
practice,  a  distinct  modification  of  diet 
ought  to  be  adopted  for  every  marked 
variety  of  constitution;  seeing  that, 
unless  a  proper  relation  subsists  be- 
tween the  qualities  of  the  food  and  the 
nature  of  the  system  which  it  is  intend- 
ed to  nourish,  full  advantage  cannot 
be  obtained  from  its  use.    For  exam- 
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pie,  the  highly-concentrated  and  sti- 
mulating food  which  is  found  neces- 
sary for  the  proper  sustenance  of  the 
trained  pugilist  or  sportsman,  whose 
muscular  frame  is  in  high  development 
and  constant  exercise,  would  prove  far 
too  exciting  to  the  slender  and  irrita- 
ble constitution  of  a  person  whose  cha- 
racteristic feature  is  the  predominant 
activity  of  the  brain  and  nervous  sys- 
tem. In  like  manner,  the  generous 
and  stimulating  diet  which  suffices 
merely  to  rouse  a  phlegmatic  constitu- 
tion to  ordinary  energy,  would  prove 
far  too  nutritive  for  a  person  of  a  florid 
and  sanguine  temperament,  whose  pre- 
disposition is  already  towards  inordi- 
nate activity. 

Viewed  in  this  light,  the  necessity 
of  adapting  the  diet  and  regimen  to 
the  individual  constitution  and  mode 
of  life  becomes  so  obvious  as  to  excite 
surprise  that  it  should  ever  have  been 
neglected.  But,  strange  to  say.  al- 
though the  ancient  writers  attached 
much  importance  to  this  subject,  the 
relation  between  diet  and  constitution, 
as  a  practical  consideration,  has  of  late 
been  so  entirely  overlooked,  and  sound 
physiological  principle  has  been  so  little 
consulted  with  a  view  to  the  proper 
adaptation  of  the  one  to  the  other,  that 
we  are  at  this  moment  in  possession  of 
very  little  knowledge  of  any  value  re- 
garding it,  and  along  time  must  elapse 
before  much  more  can  be  supplied. 
My  own  observations  are  not  sufficient- 
ly matured  to  warrant  my  submitting 
them  to  the  public,  and  the  following 
imperfect  remarks  are  offered  in  the 
hope  rather  of  exciting  inquiry  than 
of  satisfying  the  curiosity  of  the  reader. 

Where  the  constitution  is  of  a  mixed 
nature,  or  a  compound  of  two  or  more 
of  the  temperaments  already  described, 
a  diet  composed  of  animal  and  vege- 
table aliment  in  nearly  equal  propor- 
tions is,  under  ordinary  circumstances, 
the  best.  But  if  any  one  temperament 
predominate,  the  diet  should  be  modi- 
fied accordingly.  Where,  for  example, 
the  sanguine  constitution  prevails — 
chai'acterisod  by  a  florid  complexion, 
great  activity,  strong  action  of  the 
heart  and  bloodvessels,  and  a  conse- 
;  quent  liability  to  diseases  of  excitement 
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and  inflammation — the  food  should  ha- 
bitually be  of  a  kind  calculated  rather 
to  soothe  than  to  stimulate.  Eed  meat, 
spices,  wines,  and  fermented  liquors, 
should  be  used  sparingly ;  and  the 
principal  support  should  be  derived 
from  refreshing  soups,  fish,  fowl,  muci- 
laginous vegetables,  acidulous  fruits, 
and  diluting  drinks.  In  the  case  of 
lymphatic  persons,  on  the  other  hand 
— whose  circulation  is  weak  and  slow, 
and  all  whose  functions  are  feeble — 
the  system  is  benefited  by  the  stimulus 
of  a  larger  proportion  of  animal  food, 
especially  red  meat  and  game  ;  while 
vegetables,  soups,  and  much  fluid  of 
any  kind,  prove  relaxing  and  injuri- 
ous. Aromatics  and  spices,  however, 
are  useful,  as  is  also  wine  in  modera- 
tion, and  conjoined  with  adequate  exer- 
cise. 

If,  again,  the  individual  present  a 
highly  nervous  temperament — charac- 
terised by  delicacy,  unusual  sensibility 
to  impressions,  and  great  excitability 
without  proportionate  strength,  such 
as  are  often  seen  in  females  and  in  men 
of  genius — care  ouglit  to  be  taken  not 
to  make  use  of  a  heating  or  stimula- 
ting regimen.  White  meat,  such  as 
fish  and  fowl,  is  more  suitable  than 
the  kinds  in  ordinary  use.  Spices  are 
hurtful,  while  farinaceous  and  mucila- 
ginous aliments,  and  ripe  fruits,  are 
generally  beneficial — always  suppos- 
ing that  moderation  in  quantity  is  at- 
tended to,  and  that  the  mode  of  life 
is  in  other  respects  regular  and  ra- 
tional. 

Where  the  dark  energetic  bilious 
temperament  predominates,  and  much 
bodily  activity  in  the  open  air  is  en- 
joyed, greater  latitude  in  the  choice  of 
food  is  admissible  than  in  any  other 
constitution.  If,  however,  strenuous 
and  continued  exertion  be  required,  a 
full  supjjly  of  animal  food  becomes  in- 
dispensable for  the  due  support  of  the 
system,  and  the  strength  cannot  be 
adequately  supported  on  vegetables 
alone.  In  such  circumstances,  a  mo- 
derate allowance  of  wine  or  other  sti- 
mulus is  borne  with  less  detriment,  if 
not  with  more  advantage,  than  where 
the  temperament  is  essentially  ner-, 
vous. 


152  DIET  IN 


On  this  subject,  however,  there  is 
still,  as  I  have  said,  so  much  need  for 
inquiry,  that  I  shall  for  the  present 
only  refer  the  reader  to  the  general 
principles  explained  in  the  preceding 
chajJter,  and  urge  upon  physiologists 
the  necessity  of  rendering  our  know- 
ledge more  complete,  by  diligent  and 
discriminating  observations. 

There  is  no  kind  of  alimentary  sub- 
stance of  which  it  can  be  said  abso- 
lutely, that  it  is  always  proper  for  the 
sustenance  of  man.  To  be  serviceable, 
the  food  must,  as  we  have  seen,  be 
adapted,  not  only  to  the  constitution, 
but  to  the  age,  state  of  health,  and 
mode  of  life  of  the  individual,  and  to 
the  climate  and  season  of  the  year. 
The  same  diet  which,  administered  to 
an  adult,  is  healthful  and  nutritious, 
may  prove  irritating  and  injurious  to 
a  child;  and,  in  like  manner,  the  sti- 
mulating animal  diet  which  in  winter 
is  highly  grateful  to  the  system  of  a 
hard-working  unexcitable  labourer, 
may  prove  utterly  destructive  of  health 
when  indulged  in  during  summer  by 
an  inactive  and  excitable  female.  It 
becomes,  therefore,  an  object  of  deep 
interest  to  determine  the  principal 
causes,  and  states  of  the  system,  which 
render  modifications  of  diet  necessary. 

Among  the  causes  referred  to,  the 
state  of  the  body  at  different  periods  of 
life  should  certainly  be  considered  as 
one  of  the  most  influential.  The  dif- 
ferences observed  in  the  constitution 
of  the  same  person  at  dilFerent  ages, 
are  at  least  as  great  as  those  subsist- 
ing between  different  individuals  at 
the  same  age.  In  infancy,  the  lym- 
phatic and  nutritive  functions  greatly 
predominate  over  the  muscular  ;  and 
if  the  highly  animalised  food  which 
suits  the  latter  were  then  freely  ad- 
ministered, it  would  infallibly  induce 
disease,  and  fail  to  afford  the  requi- 
site nourishment.  In  manhood,  again, 
when  muscular  activity  and  nutrition 
are  at  their  height,  the  lymphatic  sys- 
tem in  abeyance,  and  laborious  exer- 
tion frequently  necessary,  the  mild 
food  of  infancy  would  be  equally  mis- 
placed. In  advanced  age,  another 
change  of  constitution  occurs  :  the  soft 
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tissues  of  early  life  have  disappeared 
and  the  whole  frame  is  dry  and  wasted 
— a  condition  which,  in  its  turn,  re- 
quires food  of  a  different  kind  from 
that  fitted  for  either  of  the  preceding 
stages. 

With  regard  to  the  diet  during  the 
first  two  years  of  life,  it  would  be  su- 
perfluous to  repeat  here  the  exposition 
which  was  given  in  some  of  the  pre-  | 
ceding  editions  of  this  work  ;  for,  in  j 
my  Treatise  on  the  Physiological  and  j 
Moral  Management  of  Infancy,  more 
recently  published,  the  reader  will  find  ' 
the  subject  discussed  in  all  its  requisite  I 
details.    I  may  however  remark,  that  ' 
even  the  state  of  the  organs  of  nutri- 
tion at  different  ages  is  sufficient  to  in-  | 
dicate  a  corresponding  modification  of  ! 
diet  to  be  proper  for  each.    In  early 
infancy,  for  example,  when  no  teeth 
exist,  and  the  muscles  which  move  the 
jaws  are  still  small  and  comparatively 
powerless,  so  that  mastication  is  im- 
possible, milk  from  the  mother's  breast 
is  manifestly  the  only  food  intended 
by  Nature  for  the  child;  and,  so  long 
as  that  can  be  obtained  of  healthy 
quality  and  in  sufficient  quantity,  no- 
other  aliment  should  be  substituted  in 
its  place. 

The  appearance  of  the  first  incisor 
teeth,  however,  is  an  indication  that 
the  digestive  organs  are  now  sufficient- 
ly developed  to  admit  of  small  quan- 
tities of  barley-water,  panada,  thin 
arrow-root,  or  milk  and  water,  being  , 
given,  two  or  three  times  daily,  in 
addition  to  the  nourishment  drawn 
from  the  mother's  breast,  if  the  latter 
be  at  all  deficient.  But  great  care 
must  be  taken  neither  to  exceed  in 
quantity,  nor  to  give  the  food  too  ra- 
pidly; for  otherwise  the  stomach  wilV 
become  too  full,  and  be  weakened  by 
llie  eflorts  it  is  obliged  to  make.  1 
have  already  pointed  out  the  import- 
ance of  attending  to  this  rule  ;  and 
now  add  the  observation  that,  in  ac- 
cordance with  it,  Nature,  by  arrang- 
ing that  tlic  milk  shall  flow  only  by 
slow  degrees,  has  taken  care  that,  in 
suckling,  tlie  child  shall  receive  its 
food  gradually.  The  appearance  of 
the  teotli  indicates  a  preparation  of 
the  digestive  functions  for  more  sub- 
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stantial  aliment;  and  by  beginning 
cautiously  the  use  of  small  quantities 
of  such  simple  articles  as  those  above 
named,  and  gradually  increasing  the 
supply  according  to  the  wants  of  the 
system,  an  excellent  preparation  will 
be  made  for  the  process  of  weaning, 
which  would  otherwise,  from  its  sud- 
denness, be  attended  with  serious  risk 
to  both  parent  and  child. 

After  the  infant  has  been  weaned, 
panada,  gruel,  thin  arrow-root,  ta- 
pioca, sago,  rusk,  or  crust  of  bread, 
may  be  allowed  along  with  the  fresh 
milk  and  water  and  sugar,  which 
should  still  constitute  the  principal 
part  of  the  food  ;  and  one  or  other 
should  be  preferred  accoi'ding  to  its 
effects.  The  parent,  however,  must 
always  bear  in  mind  that  sago,  arrow- 
root, and  similar  farinaceous  substan- 
ces, contain  scarcely  any  of  the  albu- 
minous compounds ;  so  that  if  milk  do 
not  continue  to  be  freely  supplied,  the 
health  of  the  infant  will  infallibly  suf- 
fer from  deficient  nutrition.  When 
farinaceous  substances  are  given  in 
moderate  quantity,  conjoined  with 
milk,  and  not  too  frequently,  tliey  ge- 
nerally agree  well ;  but  in  some  deli- 
cate children  they  cause  acidity,  flatu- 
lence, and  griping.  In  this  case,  milk 
alone  may  be  given,  or  a  trial  made^of 
weak  chicken-broth,  or  beef-tea  freed 
from  fat,  and  thickened  with  rusk,  soft- 
boiled  rice,  or  arrow-root. 

The  same  kind  of  diet  should  be  con- 
tinued till  after  the  appearance  of  the 
canine  or  dog-teeth.  When  these  have 
fairly  protruded,  a  portion  of  soft- 
boiled  egg  may  be  given  as  an  intro- 
duction to  the  use  of  a  more  extended 
animal  diet.  In  general,  solid  animal 
food  should  notbe  allowed  in  anyquan- 
tity  till  all  the  teeth  have  appeared, 
and  the  digestive  powers  are  fully  ade- 
quate to'its  assimilation. 

In  this  respect  tliere  are  two  errors 
which  sliould  equally  be  avoided.  If 
animal  food  is  given  too  early,  or  in 
too  great  quantity,  the  system  liocomes 
excited,  and  diseases  of  irritation  are 
apt  to  be  produced,  which  impede  nu- 
trition, and  lend  ultimately  to  the  pro- 
duction of  scrofula  and  other  organic 
changes  in  the  glands  and  bowels,  and 
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frequently  also  in  the  brain  and  lungs. 
In  these  instances,  the  child  generally 
eats  heartily,  but  nevertheless  conti- 
nues thin,  and  is  subject  to  frequen'k 
flushing  irregularity  of  the  bowels, 
headach,  and  restlessness.  His  brain 
partakes  of  the  general  irritability  of 
the  system,  and  peevish  impatience 
takes  the  place  of  the  placid  good- 
humour  natural  to  healthy  childhood. 
In  this  state  the  ordinary  diseases  of 
infancy — measles,  scarlet  fever,  and 
hooping-cough — are  often  attended 
with  an  unusual  and  dangerous  de- 
trree  of  constitutional  disturbance  : 
and  when  inflammation  talces  place, 
the  necessary  depletion  is  borne  with 
difficulty,  and  the  system  does  not 
easily  rally. 

Tlie  consequences  now  enumeratedi, 
and  the  error  from  which  they  spring, 
are  most  frequently  met  with  in  the 
middle  and  higher  classes  of  society. 
Aware  that  animal  substances  contain 
the  largest  proportion  of  nutriment 
in  a  given  bulk,  but  ignorant  of  the 
relation  existing  between  particular 
kinds  of  food  and  particular  states  of 
the  system,  and  which  can  never  be 
safely  overlooked  in  practice,  the  fond 
parent  naturally  imagines  that  the 
more  n  utritious  the  food,  and  the  larger 
the  quantity  administered,  the  stronger 
and  healthier  will  the  child  become. 
No  suspicion  is  entertained  that  strong 
diet  may  overpower  weak  organs,  and  j 
thus  induce  the  very  evils  which  it  is  I 
sought  to  avoid  ;  whereas,  by  adapt-  | 
ing  the  quality  and  quantity  of  the  | 
food  to  the  condition  of  the  system., 
the  assimilating  powers  may  be  gra- 
dually invigorated,  and  healthy  nutil- 
tion  be  completely  ensured. 

Among  the  wealthier  classes,  imper- 
fect nutrition  most  generally  arises 
from  excess  in  quantity,  or  a  too  sti- 
mulating quality,  of  food  ;  but  among 
the  lower  classes,  from  deficiency  in 
quantity  or  quality,  added  to  scanti- 
ness of  clothing,  want  of  cleanliness, 
and  imperfect  ventilation.  So  far  back 
as  the  year  1810,  Mr  Richard  Car- 
inichael,  a  distinguished  surgeon  of 
Dublin,  pointed  out,  in  a  small  essay 
wliicli  he  then  published,  the  power- 
ful cflfccts  of  these  combined  cauBes 
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in  producing  scrofulous  disease.  He 
was  followed  at  a  later  period  by  Sir 
James  Clark,  who,  in  treating  of  the 
prevention  of  scrofula  and  consumption 
in  early  life,  lays  great  stress  on  the 
proper  regulation  of  diet,  and  shews 
that,  even  in  families  free  from  all 
hereditary  taint,  a  morbid  condition 
of  the  system,  extremely  favourable 
to  the  pi'oduction  of  both  diseases,  is 
speedily  brought  about  by  continued 
mismanagement  of  diet ;  and  both  the 
public  and  the  profession  are  deeply 
indebted  to  him  for  drawing  attention 
to  the  extensive  influence  of  dyspeptic 
ailments  in  paving  the  way  for  the 
future  inroads  of  a  deadlier  disease. 
True,  it  has  long  been  the  fashion  to 
ascribe  many  bodily  and  mental  dis- 
orders to  bile,  indigestion,  or  the  state 
of  the  bowels  ;  but  the  rationale  of  the 
result  has  seldom  been  perceived,  or 
turned  to  any  good  account  in  improv- 
ing preventive  or  remedial  treatment. 
Sir  James  Clark's  treatise,  however, 
presents  a  remarkable  exception,  and 
may  be  referred  to  as  a  most  instruc- 
tive specimen  of  cautious  and  discri- 
minating medical  inquiry. 

But  although  the  prematui-e  use  of 
flesh  is  thus  injurious,  a  certain  pro- 
portion of  it  becomes  essential  to  health 
after  the  body  has  been  sufficiently  de- 
veloped. The  instruments  of  mastica- 
tion are  now  fully  adequate  to  their 
office,  and  the  stomach  is  no  longer  op- 
pressed by  the  effort  of  digesting  ani- 
mal food.  To  make  it  safe,  however, 
even  at  that  age,  ample  exercise  and 
exposure  to  the  open  air  are  indispen- 
sable. By  undue  confinement  to  the 
house  or  to  school,  and  deficient  expo- 
sure to  the  air,  a  degree  of  general  de- 
licacy may  be  kept  up  which  is  incom- 
patible with  the  daily  use  of  a  stimu- 
lant animaldiet.  The  oxygen  inhaled 
by  the  lungs  is  not  sufficient  for  the 
requisite  transformations ;  and  the 
waste  occasioned  by  bodily  action  be- 
ing then  too  limited  to  require  a  co- 
pious supply  of  any  very  nutritious 
substances,  if  these  bo  freely  allowed 
they  serve  only  to  oppress  the  diges- 
tive functions,  and  impair  the  health. 

The  prevalent  and  pernicious  cus- 
tom'of  tasking'the  minds  and  confining 


the  bodies  of  children  for  many  hours 
in  succession  at  home  and  in  schools, 
at  a  time  of  life  when  the  growth  of 
the  body  and  the  welfare  of  the  system 
require  frequent  and  j)layful  exercise 
in  the  open  air,  and  perfect  freedom 
from  care  and  excitement  of  mind,  is 
the  fruitful  source  of  much  future  bad 
health,  and  is  eminently  calculated  to 
defeat  the  object  aimed  at  by  parents, 
namely,  the  mental  excellence  of  the 
child.    The  premature  exertion  of  in- 
tellect to  which  it  is  stimulated  by  the 
constant  excitement  of  emulation  and 
vanity,  far  from  strengthening,  tends 
to  impair  the  health  and  tone  of  the 
brain,  and  of  all  the  organs  depending 
on  it;  and  hence  we  i-arely  perceive 
the  genius  of  the  school  manifesting 
in  future  years  any  of  the  superiority 
which  attracted  attention  in  early  life : 
for  the  most  part,  he  either  sinks  below 
mediocrity,  or  drags  out  a  paiuful  ex- 
istence, the  victim  of  indigestion  and 
melancholy.    On  the  other  hand,  some 
of  the  most  distinguished  men  who  have 
ever  lived  were  in  childhood  remark- 
able only  for  health,  idleness,  and  ap- 
parent stupidity.  The  illustrious  New- 
ton was,  by  his  own  account,  an  idle 
and  inattentive  boy,  and  "  very  low  in 
in  the  school,"  till  he  reached  twelve 
years  of  age ;  and  the  young  Napoleon 
himself  is  described  as  "  having  good 
health,  and  being  in  other  respects  like 
other  boys."    Adam  Clarke  was  con- 
sidered "  a  grievous  dunce"  when  a 
hoy,  and  seldom  was  praised  by  his 
father,  except  for  his  ability  in  rolling 
large  stones,  which  his  robust  frame 
and  good  health  enabled  him  to  do. 
Gibbon,  Byron,  Scott,  and  Davy,  were 
in  like  manner  undistinguished  for  pre- 
cocious genius,  and  fortunately  were  al- 
lowed to  indulgelargely  inthosewhole- 
some  bodily  exercises,  and  that  freedom 
of  mind,  which  contributed  so  much  to 
their  future  excellence. 

Among  the  many  who  give  great 
promise  in  early  life,  and  whose  talents 
are  then  forced  by  ill-judged  cultiva- 
tion into  precocious  maturity,  how  few 
live  to  manhood  to  reap  the  reward  of 
their  exertions,  and  how  few  of  those 
who  survive  preserve  their  superiority 
unimpaired!    Tasso  was  early  distm- 
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guished,  and  wrote  his  immoi-tal  epic 
at  twenty-two  years  of  age ;  but  his 
life  was  miserable  and  his  reason  dis- 
ordered, and  he  died  at  fifty -one.  Pas- 
cal and  Kirke  White  are  additional  ex- 
amples of  the  same  result.* 

E.xperience,  indeed,  amply  demon- 
strates that  precocious  and  excessive 
activity  of  intellect  and  vivacity  of 
feeling  are  most  powerful  impediments 
to  healthy  and  vigorous  digestion,  and 
consequently  to  sufficient  nutrition. 
In  early  life,  therefore,  when  not  only 
health  and  comfort,  but  future  useful- 
ness, depend  mainly  on  the  complete- 
ness and  vigour  with  which  the  sys- 
tem is  developed,  the  preservation  of 
the  digestive  organs  by  suitable  diet, 
exercise,  and  regimen,  should  be  a  pri- 
mary object  of  attention  with  every 
sensible  parent.  Even  as  regards  su- 
periority of  mind,  the  healthy  deve- 
lopment of  the  body  is  of  essential  im- 
portance, as  the  only  sure  foundation 
on  which  mental  excellence  can  be 
built;  because,  so  long  as  mind  and 
body  are  intimately  connected  with 
each  other,  the  former  must  continue 
to  be  affected  by  every  change  in  the 
condition  of  the  organs  on  which  it  de- 
pends. We  enjoy  acuteness  of  vision 
by  preserving  the  eye  in  high  health, 
and  exercising  it  regularly  and  mo- 
derately ;  and,  in  like  manner,  we  can 
obtain  and  preserve  intellectual  and 
moral  vigour  only  by  preserving  the 
health  of  the  brain,  and  exercising  it 
in  conformity  with  its  natural  consti- 
tution. 

Instead,  then,  of  feeding  the  closely- 
confined  and  excitable  children  of  the 
middle  and  higher  classes  from  early 
infancy  on  stimulating  animal  food, 
and  even  giving  them  wine  and  fer- 
mented liquors,  we  shall  act  more 
in  accordance  with  the  laws  of  Na- 
ture by  restricting  them,  during  the 
three  or  four  earliest  years  of  child- 
hood, chiefly  to  a  milk  and  farinaceous 

♦  On  this  nml  Uindrnd  siibipcta.  tlio  rcnilor  will 
And  much  vnlimblG  inronnBlion  in  Dr  lirieli.nm's 
"Kcmarks  on  the  Inlluonco  of  Mental  CullTviUiiin 
and  Monlal  Excitomcnt  upon  Ilonlthi"  roprlntoil, 
with  excellent  prnctlcnl  Notes,  by  Iho  lalo  Dr  liolioi  t 
M.'ionish.  2d  edition.  Olnsgow,  IH3(J.  See  niso  Dr 
C'uldwell'a"  Thoughts  on  Physicnl  lidnciitlon,"  ic, 
and  Dr  Swcetser'a  "  Mental  ilygldnc,"  already  refer- 


diet,  with  a  small  allowance  of  meat 
on  alternate  days ;  and  by  seeking  to 
increase  their  digestive  power  and 
bodily  vigour  by  frequent  exercise  in 
the  open  air,  before  giving  them  a 
more  solid  diet.  By  these  means  the 
development  of  the  body,  the  keenness 
of  appetite,  the  tone  of  digestion,  and 
the  desire  of,  and  fitness  of  the  system 
for,  animal  food,  will  increase  in  re- 
gular proportion,  and  a  free  supply  of 
that  species  of  aliment  will  even  be- 
come necessary  to  carry  on  the  gi-owth. 
In  short,  it  must  ever  be  remembered, 
that  strength  is  to  be  obtained  not 
from  the  kind  of  food  which  contains 
most  nourishment  in  itself,  but  from 
that  which  is  best  adapted  to  the  con- 
dition of  the  digestive  organs  at  the 
time  when  is  taken  it. 

Children  who  are  prone  to  bodily 
exercise,  and  live  almost  entirely  in 
the  open  air,  as  many  of  those  of  the 
lower  orders  do,  and  who  disjDlay  no 
unusual  sensibility  or  activity  of  mind, 
or,  in  other  words,  no  unusual  irrita- 
bility of  the  nervous  system,  not  only 
bear  but  require  a  larger  proportion 
of  animal  food  than  their  more  deli- 
cate and  sensitive  companions.  Not 
only  is  their  digestion  more  vigorous, 
but  the  waste  going  on  in  the  system 
is  much  greater,  and  the  nutritive 
functions  are  more  active :  the  need, 
consequently,  for  nourishing  food,  and 
the  desire  to  procure  it,*  are  2)ro23or- 


*  Here,  however,as  at  later  periods  of  llfe,miscliiet 
sometimes  arises  from  people  not  being' sufflcioutly 
aware  that,  in  common  with  other  sensations,  appe- 
tite may  he  so  far  deranned  6;/  disease  as  to  tjlve  very 
incorrect  and  unnatural  indications.  It  oi'tcn  hap- 
pens, for  example,  that  a  patient  shivers  and  com- 
plains of  cokl,  when,  wo  know  bv  the  thermometer 
that  the  heat  of  the  skin  Is  rcallV  above  instead  of 
below  the  natural  standard.  )n  like  manner,  in  some 
morbid  slates  of  tlio  nervous  system  a  craving  is  often 
felt, which  impels  the  patient  to  eat, but  which  isnot 
true  hunger  i  and  hence,  if  food  be  taken.  It  will  bo 
digested  with  great  dilllcnlly.  Oecnsionnilv,  on  tho 
other  hand,  no  desire  for  food  is  experienced  when 
tho  system  really  needs  it,  .-md  when  it  would  bo 
digested  with  nnee  if  introduced  into  the  stomach. 
l'.s,|uirol  alludes  to  cases  of  this  description,  and  1 
have  mot  with  similar  examples.  Voisin  also  men- 
lions  llml,m  the  Hospital  of  Incurables  inl'arls,  I  licro 
arc  some  idiots  so  low  In  liie  scale  of  Intelligence, as 
[o  make  no  attempt  to  tako  llio  food  wlilcli  is  plaerti 
before  tliem,  allhongh  tbcv  eat  and  digest  le.-ldily 
wlion  fed  by  others.  Sometimes,  ngiiiu.  a]ipe(ile  Is 
depraved  in  quality,  and  the  imtlent  desiderab  »  tho 
most  nauseous  and  repulsive  kinds  of  leod.  such  na 
earth,  chalk,  coals,  or  excrement.  Tiiereare  morbid 
states,  loo.  In  which  tlic  nppetito  is  prodigiously 
increased, and  the  patleiU  consumes  Incredible  Munn- 
tltles  offood,— whleli.  bowever.are  very  Imperfeetly 
digested.  Charles  Domery,  for  Instance,  when  n  prl- 
Boncr  of  war  at  Liverpool,  cunsumed,  iu  ono  day. 
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tionally  increased.  Hence  it  happens 
that,  in  the  wealthier  classes  of  society, 
young  children  suffer  most  from  over- 
feeding ;  while  in  the  poorer  classes 
they  suffer  chiefly  from  the  opposite 
cause.  In  both,  defective  nutrition  is 
the  result ;  but  the  modes  in  which  it 
is  brought  about  are  very  different. 

One  of  the  most  pernicious  habits 
in  which  children  can  be  indulged,  is 
that  of  almost  incessant  eating.  Many 
mothers  encourage  it  from  the  facility 
with  which,  for  a  time,  the  offer  of 
"  something  nice"  procures  peace. 
Even  from  infancy  the  child  ought  to 
be  gradually  accustomed  to  eat  only 
when  hungry,  and  when  food  is  really 
required.  After  two  years  of  age,  an 
interval  of  four  hours  between  meals 
will  rarely  be  more  than  enough  ;  and 
to  give  biscuit,  fruit,  or  bread,  in  the 
mean  time,  is  just  subtracting  from 
the  digestive  power  of  the  stomach. 
Like  other  organs,  the  stomach  requires 
a  period  of  repose  after  the  labour  of  di- 
gestion ;  and  accordingly, in  the  healthy 
State,  the  sensation  of  appetite  never 
returns  till  it  has  been  for  some  time 
empty.  To  give  food  sooner,  is  like 
making  a  weary  traveller  walk  on  with- 
out the  refreshment  of  a  halt. 

It  is  a  great  mistake  to  suppose  that 
children  would  not  be  quiet  or  con- 
tented without  such  indulgence.  On 
the  contrary,  they  would  be  healthier 
and  happier  were  the  opposite  system 
steadily  pursued.  The  greatest  ob- 
stacle to  be  encountered  is  the  igno- 
rance of  the  nurse  or  mother,  and  her 
want  of  resources  for  the  entertain- 
ment and  exercise  of  the  child's  bodily 
and  mental  faculties.  If  these  be  duly 
attended  to,  the  child  will  not  think 


four  pounds  of  cow's  lulder,  nnd  ton  pounds  of  rnw 
boef,  wltli  two  pounds  of  tallow  caTidlca  and  flvo 
bottles  of  porter;  nnd  nltlionprli  nllowed  the  daily 
rations  of  ton  men  lie  uas  still  not  aatiallcd.  n.aroii 
Percy  spealts  of  anotlior  man,  who  ato  twenty-four 
pounds  of  beef  in  jismauy  liourf.and  thouglit  nothing 
of  BWallowiuB  a  dinner  prepared  for  llfteeu  German 
boors.  I  once  attended  a  patient  who  was  atlUcted 
with  ft  similar  inovdinato  cravitifr.  and  whose  only 
nlcaauro  was  in  ealinp.  In  such  eascn.  no  re«lrnint 
'  pxcent  actual  coercion  issulllclent  to  prevent  indul- 
i  troncc  :  Imt  tho  cravlnp  llself  is  as  much  the  product 
of  disease  as  the  shiveriuR  In  the  beBlnuiuK  of  fever, 
ml  can  no  more  lio  removed  by  reasoning'  than  llie 
seLtTon  of  cold  can  be  reumved  by  tolllu,.  a  patient 
.i,„r  1,1a  .ttln  Is  thcrmomelrlcally  warm.  Hut  tliese, 
j  M^ii!Jes  o  dlsea  e.do  not  in  any  dcRice  mllltalo 
aSLiM  accu  racy  of  the  exposition  which  1  b.avo 
given  of  tho  hcMhj  uus  oi  aiipctl.c. 


of  eating  till  the  return  of  appetite 
enforces  the  demand;  whereas  if  it 
be  neglected  and  left  idle,  every  thing 
will  be  carried  to  its  mouth  as  its 
only  remaining  resource  against  ab- 
solute inanity.  So  true  is  this,  that  I 
should  regard  that  nurse  as  unfit  for 
her  employment,  who  should  complain 
that  her  charge,  otherwise  in  good 
health,  is  incessantly  craving  for  some- 
thing to  eat.  In  this  respect  children 
are  like  adults.  Give  them  something 
to  do  and  to  think  about,  and  they 
will  desire  meat  only  when  hungry. 
But  leave  them  idle  and  listless,  and 
eating  will  become  their  chief  subject 
of  contemplation. 

In  a  matter  so  important  as  the 
rearing  of  children,  it  might  be  sup- 
posed that  every  mother  and  nurse 
would  anxiously  desire  instruction  on 
the  nature,  functions,  and  wants  of  the 
being  committed  to  their  fostering 
care.  And  yet  it  is  notorious  how 
rarely  either  the  one  or  the  other  pos- 
sesses any  but  the  crudest  notions  of 
the  animal  economy,  or  can  give  rea- 
sons for  the  practices  they  recommend, 
or  modify  them  to  suit  variations  of 
circumstances  and  constitution.  In 
reality,  the  wonder  is,  not  that  so 
many  children  die,  but  that  so  many 
survive  their  early  mismanagement. 

From  the  age  of  six  or  seven  years 
up  to  that  of  puberty,  the  animal  acti- 
vity is  at  its  height,  growth  is  in  full 
progress,  and  the  nutritive  functions 
arein  their  greatest  vigour.  During 
this  period,  a  larger  proportion  of 
animal  food,  and  a  more  generous  diet, 
become  necessarv  to  tho  enjoyment  of 
health  and  strength  ;  but  they  must 
still  be  accompanied  by  ample  exercise 
and  free  exposure,  otherwise  they  will 
tend  to  clog  and  impede  the  functions 
of  life.  The  teeth  and  other  organs 
concerned  in  digestion  h.ave  now  be- 
come developed,  and  fit  for  the  assi- 
milation of  a  richer  aliment,  and  tho 
rapid  growth  of  the  body  renders  an 
abundant  supply  of  food  indispensable. 
It  is  then  that  the  healthy  youthful  ap- 
petite demands  quantity  as  well  as 
quality,  and  that  digestion  goes  on  with 
L  case  and  vigour  which  the  dyspep- 
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tic  parent  contemplates  with  an  en- 
vious and  regretful  eye. 
I  At  that  age,  indeed,  the  nutritive 
functions  are  so  predominantly  active 
for  the  purpose  of  carrying  on  growth, 
and  repairing  the  rapid  waste  caused 
by  youthful  activity,  that  if  the  natu- 
ral craving  for  exercise  in  the  open 
air  be  freely  indulged,  and  due  atten- 
tion be  given  to  the  development  of 
the  bodily  frame,  the  young  may  very 
safely  be  left  to  choose  for  themselves 
both  the  quality  and  quantity  of  their 
food.  In  sucli  circumstances,  the  na- 
tural taste  inclines  so  essentially  to  the 
prefereuce  of  plain  substantial  nou- 
rishment, that  there  is  very  little  risk 
of  excess  being  committed.  But  where 
the  parents  are  intent  only  on  the  intel- 
lectual advancement  of  their  children, 
and  accustomed  to  subject  them  daily 
to  many  successive  hours  of  confine- 
ment and  study,  with  only  an  hour  or 
so  of  relaxation  in  the  open  air,  as  is 
too  commonly  the  case  both  with  those 
educated  at  home  and  in  boarding- 
schools,  an  artificial  state  of  being  is 
induced,  which  makes  the  rule  no  longer 
applicable,  and  renders  necessary  a 
more  careful  attention  to  dietetic  re- 
gimen. 

Among  the  higher  classes  of  society, 
the  unrestricted  use  of  the  most  ex- 
citing kinds  and  preparations  of  ani- 
mal food,  and  the  daily  use  of  wine, 
are  the  means  generally  resorted  to 
for  the  removal  of  the  delicacy  thus 
engendered ;  but  when  we  consider 
the  real  state  of  the  case,  no  remedy 
can  seem  more  preposterous.  The 
evils  to  be  corrected  are  imperfect  nu- 
trition, and  want  of  strength.  Now, 
the  imperfect  nutrition  is  caused,  not 
by  deficient  food,  but  by  impaired 
powers  of  digestion  and  assimilation; 
and  these  suffer  only  because  the  lungs 
are  denied  the  free  air,  the  muscles 
their  necessary  exercise,  the  brain  its 
cheerful  recreation,  and  the  circula- 
tion the  healthy  stimulus  which  these 
united  conditions  infallibly  produce. 
Instead,  therefore,  of  oppressing  a 
weakened  stomach  by  administering 
stronger  food  than  it  has  the  power  of 
digesting,  the  natural  course  would  be 
to  prescribe  at  first  a  milder  and  less 


stimulating  diet, — to  improve  the  tone 
of  digestion  by  fulfilling  the  condi- 
tions above  referred  to, — and  then,  in 
proportion  as  the  stomach  was  strength- 
ened, to  adopt  a  more  nourishing  diet, 
suited  to  the  increased  efiiciency  of  all 
the  animal  functions. 

By  running  counter  to  this  method, 
and  using  highly  stimulating  food  im- 
properly, many  young  people  of  the 
wealthier  classes  incur  as  much  suffer- 
ing from  imperfect  nutrition,  and  the 
diseases  to  which  it  predisposes,  as  if 
they  were  really  the  victims  of  an  im- 
poverished diet.  Sir  James  Clark, 
after  making  some  very  judicious  re- 
marks on  the  influence  of  bad  diges- 
tion in  inducing  the  consumptive  con- 
stitution of  body,  expresses  himself 
strongly  on  the  evils  of  which  I  have 
just  spoken.  "  Food  in  excess,"  he 
says,  "or  of  a  kind  too  exciting  for 
the  digestive  organs,  may  also  induce 
tubercular  cachexia, — a  circumstance 
which  is  not  sufficiently  attended  to, 
— I  may  say,  not  generally  understood, 
even  by  medical  men ;  nevertheless,  I 
hold  it  to  be  a  frequent  cause  of  scro- 
fula, and  believe  that  it  produces  the 
same  effect  on  the  system  as  a  deficient 
supply."  "  The  impei-fect  digestion 
and  assimilation  in  the  one  case,  and 
the  inadequate  nourishment  in  the 
othei',  being  equally  injurious  ;  the 
forms  and  general  characters  which 
the  disease  assumes  may  differ,  but  the 
ultimate  result  will  be  the  same  in 
both  cases.  The  adaptation  of  the 
food,  both  in  quality  and  quantity,  to 
the  age  of  the  individual,  as  well  as 
to  the  powers  of  the  digestive  organs, 
is  too  little  considered  ;  and  the  evil 
consequences  of  this  neglect  are  often 
evident  in  the  children  of  the  wealthy 
classes  of  society,  who  are  allowed  an 
unrestricted  use  of  the  most  exciting 
kinds  of  animal  food."* 

The  opposite  error,  of  not  providing 
a  sufficiently  nourishing  diet  for  the 
young,  is,  often  from  kind  but  mis- 
taken views,  much  more  prevalent 
than  it  ouglit  to  bo.  The  lato  accom- 
plished Dr  James  Hope  "  believed  that 
exposure  to  cold,  and  inadequate  nu- 
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trition  in  childliood,  sowed  the  seeds  1 
of  the  disease  which  was  developed  in 
later  years.  This  opinion  was  the  re- 
sult of  his  own  medical  experience,  and 
of  physiological  observations  on  ani- 
mals, in  which  tubercular  disease  may 
be  produced  by  a  similar  mode  of  treat- 
ment."* And  we  read  of  Warren  Hast- 
ings, tliat  '•'  he  always  attributed  his 
smallness  of  stature  to  the  hard  and 
scanty  fare"  of  a  school  at  Newington, 
where  he  was  "  well  taught,  but  ill 
fed."t  Similar  cases  are  of  frequent 
occurrence,  particularly  in  female 
boarding-schools,  where,  as  already 
mentioned  (p.  109),  the  system  of  diet 
is  often  insatBcient  for  due  sustenance 
and  growth ;  and  where,  consequently, 
the  natural  expression  of  impaired 
health,  if  not  actual  disease,  is  a  marked 
feature  in  the  aspect  of  most  of  the  pu- 
pils. So  defective,  indeed,  is  the  com- 
mon school  management  in  this  and 
other  respects,  that  wo  have  the  best 
authority  for  considering  it  as  a  rare 
exception  for  a  girl  to  return  home  in 
full  health  after  spending  two  or  three 
years  at  an  ordinary  English  boarding- 
school. J 

It  is  true  that  much  of  this  result 
is  owing  to  excessive  confinement,  ne- 
glect of  cheerful  exercise,  ill-ventilated 
bed-rooms,  and  other  depressing  influ- 
ences :  but  to  these,  that  of  an  insuffi- 
cient diet  is  frequently  added ;  and 
when  it  does  exist,  it  acts  with  double 
force,  in  consequence  of  the  impaired 
digestion  which  seldom  fails  to  ensue 
where  the  laws  of  health  are  so  grie- 
vously outraged. 

I  have  seen  some  striking  instances 
of  incurable  scrofulous  disease,  in- 
duced by  the  depressing  influence  of 
misfortune  added  to  the  want  of  a  suf- 
ficient supply  of  nutritious  food.  After 
the  mercantile  disasters  of  1825-6, 
many  cases  of  this  kind  occurred,  es- 
pecially in  families  whose  sensitive 
feelings  led  them  to  shrink  from  pub- 
lic observation,  and  to  sufTor  the  sever- 
est privations  rather  than  allow  their 
situation  to  become  known.    In  these 

»  Memoir  of  tho  Into  Jmnca  Hope.  JI.D.,  riiysiclijn 
to  St^corge'8  Iloipital,  &c.  MyJIrsDopo.  2,1  cU- 
tion,p.  4.  1-    nn  „  im 
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cases,  the  tone  of  the  general  health 
first  became  reduced,  and  then  local 
disease  was  easily  excited  by  any  tri- 
vial cause.  In  one,  tlie  structure  of 
the  bones  and  joints  became  disorgan- 
ised, and  amputation  of  the  limb  pre- 
served life,  but  could  not  prevent  other 
parts  of  the  osseous  system  from  being 
attacked.  In  another,  caries  of  the 
bones  of  the  foot  ensued,  but  the  con- 
stitution was  so  thoroughly  tainted  that 
no  operation  could  be  pei'formed  with 
even  momentary  success,  and,  after 
much  suffering,  the  patient  died.  The 
same  causes  undermined  the  health  of 
another  member  of  the  same  family, 
and  led  to  his  death,  from  consumption, 
at  an  early  age. 

The  attention  of  English  medical 
practitioners  has  of  late  years  been 
strongly  directed  to  the  beneficial  ef- 
fects of  cod-liveroil  inscrofula  and  con- 
sumption, and  in  feeble  states  of  the 
system  generally.  Its  value  as  a  re- 
medy in  such  cases  has  long  been  recog- 
nised in  Germany,  but  it  has  only 
of  late  overcome  the  prejudice  which 
prevented  its  general  adoption  in 
England.  Its  beneficial  operation, 
not  only  in  arresting  the  rapid  pro- 
gress of  consumption,,  but  even,  in 
many  instances,  in  restoring  compara- 
tive health  and  strength,  are  evidently 
due  to  its  alimentary  qualities,  and  not 
to  the  fractional  quantity  of  iodine 
contained  in  it.  For  this  reason,  we 
may  here  be  allowed  to  speak  of  its  great 
nutritive  power,  which  brings  it  di- 
rectly within  our  subject,  and  aflfords 
us  a  striking  instance  of  the  great  in- 
fluence of  diet  upon  health.  Numer- 
ous observations  by  difl'erent  indivi- 
duals concur  in  giving  support  to  its 
claims  as  a  substance  of  peculiar  re- 
storative properties  :  but  we  shall  pur- 
posely confine  ourselves  to  a  notice  of 
the  cases  recorded  by  Dr  Williams  of 
London,*  a  physician  whose  long  ex- 
perience and  correct  judgment  entitle 
his  opinion  to  much  weight.  These 
cases  are  amply  suflicient  to  shew  that, 
even  in  the  most  desperate  states,  the 
system  may  rally  under  the  use  of  cod- 
liver  oil,  and  that  even  permanent  im- 
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provement  may  he  produced.  Accord- 
ing to  this  physician,  206  cases  of  con- 
sumption out  of  234,  received  from  its 
exhibition  marked  and  unequivocal 
benefit.  The  improvement  was  posi- 
tive in  every  stage  of  the  disease, 
though  less  marked  in  the  first  than 
in  the  second  and  third  stages,  possibly 
because,  at  first,  "  the  patients  do  not 
commonly  consider  themselves  suffi- 
ciently ill  to  be  under  constant  medi- 
cal treatment."  In  the  second  stage, 
"  the  patients  have  generally  hadcough 
for  some  months,  latterly  with  muco- 
purulent or  opaque  yellowish  or  green- 
ish expectoration,  and  have  begun  to 
lose  flesh,  colour,  and  breath,  in  such 
a  degree  as  to  excite  alarm,  and  in- 
duce them  to  seek  further  advice. 
"With  many,  night-sweats  had  occa- 
sionally occurred  ;  and  haemoptysis 
(spitting  of  blood)  may  have  been 
present  at  a  former  period.  The  ef- 
fect of  the  cod-liver  oil  in  most  of  these 
cases  was  very  remarkable.  Even  in 
a  few  days  the  cough  was  mitigated, 
the  exjjectoration  diminished  in  quan- 
tity and  opacity  ;  the  night-sweats 
ceased;  the  pulse  became  slower  and 
of  better  volume  ;  and  the  appetite, 
flesh,  and  strength,  were  gradually  im- 
proved." But  "  the  most  striking  in- 
stance of  the  beneficial  operation  of 
cod-liver  oil  in  phthisis  is  to  be  found 
in  cases  of  the  third  stage, — even  those 
far  advanced,  where  consumption  has 
not  only  excavated  the  lungs,  but  is 
rapidly  wasting  the  whole  body,  with 
copious  purulent  expectoration,  hectic 
night-sweats,  colliquative  diarrhcea, 
and  other  elements  of  that  destructive 
process  by  ivhich,  in  a  few  weeks,  the 
finest  and  fairest  of  the  human  family 
may  be  sunk  in  the  grave.  The  power 
of  staying  the  demon  of  destruction, 
sometimes  displayed  by  cod-liver  oil, 
is  so  marvellous,  that  I  will  attempt  no 
general  description,  but  will  merely 
quote  fi-om  my  note-books  brief  ex- 
tracts of  a  few  specimen  cases,  that 
shall  plead  for  them.sclves."  Dr  Wil- 
liams, accordingly,  gives  the  details 
of  eleven  cases  which  amply  confirm 
the  preceding  statements.  "  If  the 
experience  of  the  profession  at  large," 
he  continues,  "  should  accord  with  my 


own,  and  with  that  of  those  who  have 
preceded  me  in  recommending  cod- 
liver  oil,  our  prognosis,  with  regard  to 
phthisis,  must  undergo  some  modifica- 
tion. To  what  extent  this  modification 
may  reach,  cannot  be  determined,  until 
such  cases  as  those  which  I  have  re- 
corded have  been  tested  by  years  of 
time  ;  but  even  now,  when  we  repeat- 
edly find  forms  and  degrees  of  disease, 
that  former  experience  had  taught 
us  to  be  uttex'ly  hopeless  and  sjieedily 
fatal,  retarded,  arrested,  nay  some- 
times even  removed  and  almost  obli- 
terated by  various  processes  of  restored 
health,  we  must  pause  ere  we,  in  fu- 
ture, pass  the  terrible  sentence  of  '  no 
hope'  on  the  consumptive  invalid." 
These  wonderful  and  most  encouraging 
results  are  undoubtedly,  in  a  great 
measure,  due  to  the  nutritive  properties 
of  the  cod-liver  oil,  which,  unlike  most 
other  oleaginous  and  fatty  substances, 
is  of  remarkablj'^  easy  assimilation,  and 
furnishes  to  the  system  a  supply  of  re- 
spiratory aliment,  more  concentrated 
in  its  nature  than  that  derived  from 
farinaceous  food,  and  therefore  ca- 
pable of  supporting  the  animal  heat 
with  less  available  pulmonary  surface. 
The  ease  with  which  the  oil  enters  into 
combination  with  oxygen,  protects  the 
albuminous  principles  of  the  food  and 
the  tissues  of  the  body  from  the  action 
of  the  latter     hence  the  flesh  which  is 
gained  is  not  owing,  as  has  been  sup- 
posed by  some,  to  the  transmutation  of 
the  oil  into  fibrin,  but  simply  to  a  lar- 
ger amount  of  the  ordinary  food  being, 
as  it  were,  at  liberty  to  nourish  the 
tissues,  instead  of  being  consumed  as 
respiratory   aliment.     Dr  Williams 
ascribes  to  the  great  afiinity  of  tlie  oil 
for  oxygen,  its  beneficial  operation  in 
checking  the  purulent  expectoration  ; 
as  he  considers  the  suppuration  to  arise 
from  too  great  a  supply  of  oxygen, 
which  is  however  intercepted  by  means 
of  the  oxygenation  of  the  oil,  so  that 
the  formation  of  the  pus  globule  is  pre- 
vented. But,  be  this  as  it  may,  there 
can  be  no  doubt  that  cod-liver  oil  owes 
its  beneficial  action  chiefly  to  the  re-  ■ 
raarkable  facility  with  which  it  is  as- 
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similated,  and  with  which  it  enters  into 
combination  with  oxygen.    Its  use,  ac- 
cordingly, increases  the  animal  heat, 
producing,  in  some  individuals,  the  per- 
ception of  a  decided  glow  over  the  body, 
which,  in  others,  is  limited  to  a  com- 
fortable feeling  of  bien-etre.    Indeed  it 
happens  occasionally,  that  those  who 
have  been  for  some  time  accustomed  to 
its  use  are  so  conscious  of  its  beneficial 
and  invigorating  effects,  that  they  pine 
for  the  return  of  the  hour  of  taking  it. 
To  a  certain  extent,  it  bears  an  ana- 
logy to  alcohol:  both  have  a  great 
affinity  for  oxygen,  and  both  increase 
the  animal  heat;  with  this  essential 
difference,  however,  that  alcohol  pro- 
duces an  excitement  of  the  nervous  sys- 
tem which  is  followed  by  a  correspond- 
ing collapse,  while  the  oil  affords  a 
genial  stimulus,  which  gradually  di- 
minishes as  the  oil  is  consumed  in  the 
body,  but  which  is  unaccompanied  by 
nervous  excitement,  and  therefore  is 
not  followed  by  reaction.    It  may  be 
that  Dr  Williams  has  taken  a  too  san- 
guine view  of  the  benefit  to  be  de- 
rived from  the  oil,  and  has  over-esti- 
mated its  power  of  permanently  ar- 
resting the  course  of  consumption;  still 
the  general  experience  of  the  medi- 
cal profession  has  proved  it  to  be  a 
most  valuable  remedy  in  many  en- 
feebled states  of  the_  system  arising 
from  imperfect  nutrition. 


In  regard  to  tha  diet  best  adapted  to 
different  constitutions  in  mature  age,  I 
have  already  confessed  that  I  have 
little  new  information  to  offer.  In 
determining  the  question,  several  other 
circumstances  besides  the  mere  tempe- 
rament require  to  be  considered.  A 
more  or  less  laborious  mode  of  life,  for 
example,  will  require  a  more  or  less 
nutritious  diet,  whatever  the  origii.al 
habit  of  body  may  be.    In  like  man- 
ner, if  any  tcmpsrament  be  in  excess, 
and  we  wisli  to  repress  its  predomi- 
nance, the  same  kind  of  food  which  is 
suitable  to  it  in  a  lower  degree  will 
no  longer  be  applicable.    Tlius,  when 
the  lymphatic  constitution  is  predo- 
minant, and  our  object  is  to  diminish 
its  ascendency,  and  stimulate  the  sys- 
tem to  greater  vigour,  a  larger  pro- 


portion of  solid  nourishing  food,  com- 
bined with  increased  exercise,  will  be 
proper,  than  if  there  were  no  such  ex- 
cess. Where,  on  the  other  hand,  the 
nervous  or  sanguine  temperament  pre- 
ponderates, a  plainer  and  less  exciting 
regimen  will  be  necessary,  than  where 
the  constitutional  tendencies  are  more 
equally  balanced. 

The  power  we  possess  of  modifying 
the  constitution  by  well-directed  regi- 
men is  very  great,  and  only  requires 
to  be  sufiiciently  investigated  to  have 
due  importance  assigned  to  it  in  con- 
ducting physical  education.    It  is  well 
displayed  in  the  art  of  training,  where 
diet  and  exercise  are  reduced  to  a 
practical  science  for  the  attainment  of 
certain  results,  and  with  remarkable 
success.  In  the  hands  of  a  trainer,  the 
breathless  and  oppressed  frame  of  a 
person  over-burdened  with  lymph  and 
fat  speedily  becomes  converted  into  an 
active,  firm,  and  well-conditioned  or- 
ganism, exhibiting  a  promptitude  of 
action  of  both  mind  and  body  the  very 
op[iosite  of  its  former  manifjestations ; 
and  if  such  a  change  can  be  effected, 
by  rigid  adherence  to  rules,  in  the 
course  of  two  or  three  months,  we  may 
easily  conceive  the  degree  of  improve- 
ment  which  would  follow  the  uniform 
observance  of  proper  regimen  and 
dietetic  precepts  in  ordinary  society. 
In  improving  the  moral  and  intellec- 
tual as  well  as  physical  condition  of 
the  working-classes,  the  influence  of 
food,  air,  and  exercise,  will  soon  be 
discovered  to  possess  a  degree  of  im- 
portance of  which  at  present  scarcely 
a  suspicion  is  entertained.   They  con- 
stitute, in  fact,  the  very  foundation  of 
a  systematic  education  ;  and  mere  in- 
tellectual culture  will  fail  to  produce 
its  full  beneficial  results,  till  the  or- 
ganism by  which  the  mind  operates  be 
itself  imi)roved  by  a  treatment  in  har- 
mony with  its  constitution. 

If  it  be  impossible  for  me  to  com- 
municate sufficient  information  to  en- 
able each  of  my  readers  at  once  to  de- 
termine beforehand  the  kind  of  diet 
which  is  likely  to  suit  him  t-eft./.'J'/^ 
.ive  him  at  least  some  satisfaction  to 
ren,en,berthat,asexplaincdmChai,ter 
Vlll.,  the  fulfilment  of  the  conditions 
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of  healthy  digestion  is  of  even  greater 
importance  than  the  selection  of  the 
proper  kind  of  food.     By  observing 
personally  what  kind  of  food  agrees 
best  with  the  stomach  and  constitution, 
and  at  the  same  time  attending  to  the 
laws  of  digestion,  the  probability  of 
causing  mischief  by  an  ill-selected  diet 
will  be  greatly  diminished.    When  we 
refrain  from  eating  too  much  and  at 
unseasonable  hours,  and  are  not  con- 
scious of  any  undue  oppression  or  dis- 
comfort after  our  meals,  but,  on  the 
contrary,  feel  light  or  refreshed,  and, 
after  a  time,  ready  for  renewed  exer- 
tion, we  may  rest  assured  that  the 
food  which  we  have  taken  is  whole- 
j  some  and  suitable  to  us,  whatever  be 
its  nature  and  general  effects  :  Where- 
as if,  without  committing  any  excess 
or  other  dietetic  eri-or,  we  feel  op- 
pressed, languid,  and  uneasy,  we  may 
be  just  as  certain  that  our  food,  what- 
ever its  general  character  for  lightness 
and  digestibility,  is  not  wholesome  or 
suitable  to  us  under  our  present  cir- 
cumstances. So  that,  with  a  little  care 
and  trouble,  we  shall  rarely  be  at  a 
loss  to  discover  what  we  ought  to  eat 
and  what  to  avoid.    And  accordingly, 
it  is  notorious  that  indigestion  from  a 
wrong  choice  of  food  is  induced  at 
least  nine  times  by  wilful  indulgence, 
for  once  that  it  occurs  from  errors 
originating  in  ignorance  alone.   If  the 
proper  quantity  of  food  be  not  exceeded, 
and  the  other  conditions  of  digestion 
be  carefully  fulfilled,  no  serious  conse- 
quences will  result  from  any  acciden- 
tal mistake  in  its  selection. 

After  the  full  exposition  of  the  laws 
of  digestion  given  in  the  previous 
chapters  of  this  work,  it  is  hardly  ne- 
cessary to  add,  that,  although  tliere  are 
very  few  articles  of  diet  which  a  per- 
son in  health,  and  leading  a  sufficiently 
active  life,  may  not  eat  with  impunity, 
there  are,  nevertheless,  some  which 
should  be  preferred,  and  others  which 
should  be  avoided,  by  those  whose  diges' 
tion  is  impaired.  Thus,  as  we  have 
seen,  vegetables  are,  generally  speak- 
ing. Blower  of  digestion  than  animal 
and  farinaceous  aliments,  and  conse- 
quently, when  digestion  is  feeble,  are 


liable  to  remain  in  the  bowels  till  acet- 
ous fermentation  takes  place,  and  gives 
rise  to  acidity  and  flatulence.  Fat  and 
oily  meats  are  nearly  in  the  same  pre- 
dicament, and  hence,  like  vegetables, 
are  unsuitable  articles  of  diet  for  dys- 
peptics. Soups  and  liquid  food  also 
are  objectionable,  both  because  they 
are  ill  adapted  for  being  properly  acted 
upon  by  the  gastric  juice  and  by  the 
muscular  fibres  of  the  stomach,  and  be- 
cause they  aiFord  insufficient  nourish- 
ment. Prom  the  former  cause,  they 
frequently  impair  the  digestive  func- 
tions ;  and  from  the  latter,  they  induce 
diseases  of  debility  which  it  is  difficult 
to  subdue.  Daily  experience  furnishes 
examples  of  stomachic  disorder  from 
eating  soups,  especially  as  preliminary 
to  an  otherwise  substantial  dinner ; 
and  the  fatal  epidemic  which  prevailed 
a  few  years  ago  in  the  Milbank  Peni- 
tentiary, was  distinctly  ascertained  to 
have  been  caused  partly  by  an  insuffi- 
cient and  too  liquid  diet.  It  is  com- 
mon, indeed,  to  see  heartburn  and  in- 
digestion of  recent  origin  cured  simply 
by  giving  up  soups  and  vegetables, 
and  diminishing  the  quantity  of  liquid 
taken  at  breakfast  and  tea. 

When,  from  the  state  of  health  or 
other  causes,  chicken-tea,  beef-tea, 
veal-broth,  or  other  kinds  of  soup,  re- 
quire to  be  taken,  their  digestibility 
will  generally  be  promoted  by  the  ad- 
dition of  bread  or  rice  to  give  them 
consistency,  and  by  taking  little  or  no 
other  food  along  with  them.  Even 
vegetables,  when  eaten  alone,  are 
sometimes  digested  without  difficulty, 
where,  if  mixed  with  other  substances,' 
they  disorder  the  stomach.*  Dr  Aber- 
crombie  mentions  a  vei-y  remarkable 
instance  of  this  kind  in  a  gentleman 
who  "  had  been  for  many  years  a 
martyr  to  stomach-complaints,  seldom 
a  day  passing  in  which  he  did  not  suf- 
fer greatly  from  pain  in  his  stomach, 
with  flatulency,  acidity,  and  the  usual 
train  of  dyspeptic  symptoms  ;  and,  in 
particular,  he  could  not  taste  a  bit  of 
vegetable  without  sulfering  from  it 
severely.  He  had  gone  on  in  this 
manner  for  years,  wlicn  he  was  seized 
with  complaints  in  his  head,  threaten- 
ing apoplexy,  -which,  after  being  re- 
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lieved  by  the  usual  means,  shewed 
such  a  constant  tendency  to  recur  that 
it  has  been  necessary  ever  since  to  re- 
strict him  to  a  diet  almost  entirely  of 
vegetables,  and  in  very  moderate  quan- 
tity. Under  this  regimen,  so  different 
from  his  former  mode  of  living,  he 
has  continued  free  from  any  recurrence 
of  the  complaints  in  his  head,  and  has 
never  been  knov*rn  to  complain  of  his 
stomach."*  In  this  case,  however, 
the  very  moderate  quantity  of  food  to 
which  the  patient  restricted  himself, 
and  probably  also  its  entirely  vege- 
table character,  making  gastric  diges- 
tion almost  unnecessary,  had  no  small 
share  in  the  subsequent  removal  of  the 
dyspeptic  symptoms. 

l>r  Beaumont  mentions,  as  a  gene- 
ral conclusion  from  his  experiments  on 
St  Martin,  that  vegetable  food  is  slow 
of  digestion  :  but  it  is  much  to  be  re- 
gretted that  he  gives  the  particulars 
of  only  one  or  two  trials,  which  lead 
to  no  very  important  results.    In  one 
of  these,  already  mentioned  on  page 
57,  St  Martin  ate  "  nine  ounces  of  raiv, 
ripe,  sour  apples  at  2  o'clock  35  mi- 
nutes.   At  3  o'clock  30  minutes,  the 
stomach  was  full  of  fluid  and  pulp  of 
apples,  quite  acrid,  and  irritating  the 
edges  of  the  aperture,  as  is  always  the 
case  when  he  eats  acescent  fruits  or  vege- 
tables." In  another  instance,  ten  ounces 
of  raw  cabbage  were  given,  and  two 
hours  afterwards  not  a  particle  of  it 
was  to  be  found  in  the  stomach;  while, 
on  a  third  occasion,  half  a  pound  of 
raw  cabbage,  cut  fine,  and  macerated 
in  vinegar,  disappeared  in  little  more 
than  one  hour  and  a  half.    We  have 
already  stated  our  reasons  for  believ- 
ing that  the  digestion  of  cabbage  and 
other  herbaceous  vegetables  takes  jjlace 
chiefly  in  the  intestines,   and  that 
hence  they  often  leave  the  stomach 
much  sooner  than  aliments  whoso  so- 
lution can  be  effected  by  the  gastric 
juice  alone. t  When  vegetables  are  al- 
lowed by  the  medical  attendant,  great 
stress  is  commonly  laid  >ipon  the  neces- 
sity of  their  being  tliorouglily  cooked; 
and  yet,  if  the  act  of  their  leaving  the 

*  Alicrcromble  on  UlBeaaon  of  tUo  Slomnch,  S:c , 
M  oilU.,  p.  73. 
t  See  ante,  p.  13*. 


stomach  be  taken  as  a  proof  that  diges- 
tion has  been  completed,  raw  cabbage, 
according  to  Dr  Beaumont's  experi- 
ments, is  very  nearly  as  digestible  as 
soft-boiled  rice  or  sago !  It  is  strange 
that  Dr  Beaumont  should  not  have  re- 
marked this  anomaly — which  he  seems 
not  to  have  done,  since  he  neither  at- 
tempts to  explain  it,  nor  speaks  of  it 
as  remarkable. 

Dr  Beaumont's  testimony  in  favour 
of  farinaceous  vegetables  is,  however, 
more  precise  and  satisfactory.  In  some 
of  his  experiments,  St  Martin  reduced 
to  pulp  a  full  meal  of  boiled  rice, 
seasoned  with  salt,  in  a  single  hour. 
Soft  custard  and  boiled  rich  sago,  sweet- 
ened with  sugar,  and  taken  in  quan- 
tities of  a  pint  each  time,  were  dis- 
posed of  with  nearly  equal  dispatch, 
and  "  there  was  no  acrimony  of  the 
gastric  contents,  or  smarting  of  the 
edges  of  the  aperture,  during  their 
chymification,  as  is  usual  in  most  ve- 
getable and  farinaceous  aliments  ;" 
on  the  contrary,  the  sago  "seemed 
peculiarly  grateful  to  the  surface  of 
the  stomach,  rendering  the  membrane 
soft,  uniform,  and  healthy."^-  In  these 
instances,  it  ought  to  be  remarked, 
nothing  else  was  eaten  at  the  same 
time ;  so  that  the  stomach  was  not  op- 
pressed by  quantity  or  mixtures. 

In  early  life,  when  digestion  is  vi- 
gorous, the  system  excitable,  and  the 
habits  peculiarly  active,  a  full  propor- 
tion of  herbaceous  and  farinaceous  food 
is  proper  and  salutary.  Morning  and 
evening  meals  of  this  description,  pre- 
pared with  milk,  or  taken  along  with 
it,  are  very  useful— animal  food  being 
reserved  for  dinner  alone.  But  as  age 
advances  and  excitability  diminishes, 
and  perhaps  also  as  habits  of  activity 
and  exposure  to  the  open  air  are 
changed,  the  same  proportion  of  vege- 
table food  can  no  longer  be  digested  so 
easily,  and  therefore  ought  not  to  be 
continued. 

Pastry,  rich  cakes,  puddings,  and 
other  articles  containing  much  fatty  or 
oily  matter,  are  perhaps  the  most  ge- 
nerally indigestible  of  all  kinds  of 
food,  and  consequently  ought  never  to 

'    ».  Beaumont's  Eiperlmento,  Sc.,  p. 267. 


DIGESTIBILITY  OP  DIFFERENT  KIiNDS  OF  FOOD. 


163 


be  eaten  when  the  tone  of  the  stomach 
is  impaired.     There  are  states,  how- 
ever, in  which  oily  articles  seem  to 
agree  better  than  lean.    I  have  seen 
very  fat  fried  bacon,  for  example,  di- 
gested with  ease  at  breakfast,  where 
even  a  small  potato  would  have  disor- 
dered the  stomach.  It  would  have  been 
difficult  to  afford  an  explanation  of 
this  fact,  had  we  not  seen  that  the 
digestion  of  potato  and  that  of  fat  are 
totally  different  processes,  and  that,  in 
certain  states  of  the  system,  the  di- 
gestion of  the  one  may  be  easily  ac- 
complished, while  that  of  the  other  is 
difficult  or  impossible.    Dr  Beaumont 
often  remarked,  that  the  presence  of 
bile  in  the  stomach  facilitates  the  di- 
gestion of  fat  and  oily  aliments;  and 
we  have  already  seen  that  the  normal 
digestion  of  fat,  which  takes  place  in 
the  duodenum,  depends  on  its  forming 
an  emulsion  with  the  bile,  or  with  the 
bile  and  pancreatic  juice.    Dr  Beau- 
mont mentions,  also,  that  he  never 
found  bile  in  the  stomach,  at  least 
during  health,  except  when  food  of  an 
oily  kind  had  been  eaten  ;  and,  in  ac- 
cordance with  this,  I  have  generally 
noticed  that  fried  bacon  agrees  best 
with  what  are  called  "  bilious"  sub- 
jects.    Still,  however,  the  quantity 
must  be  small,  otherwise  it  will  prove 
injurious.   Blondlot  rejects  altogether 
the  supposition  that  bile  can  facilitate 
the  digestion  of  fat  or  oily  aliments,  as 
the  quantity  of  alkali  in  it  is  too  small 
to  convert  so  much  oil  into  a  sapona- 
ceous compound  ;*  but  this  difficulty 
is  overcome  by  supposing  that  the  bile 
does  not  enter  into  chemical  combina- 
tion with  the  oil,  but  merely  forms 
with  it  an  emulsion,  and  thus  reduces 
it  to  a  state  of  division  which  renders 
it  capable  of  being  taken  up.  by  the 
lacteals. 

Plain  well-cooked  animal  food,  not 
too  recently  killed,  and  eaten  in  mo- 
derate quantity  with  bread,  rice,  or 
roasted  potatoes,  forms  one  of  the  most 
easily  digested  meals  which  can  be  de- 
vised for  a  weak  stomach.  Sometimes, 
however,  potato  induces  acidity  and 
flatulence,  and  should  not  be  used.  Ve- 

p  'qJ'""*""''  Traitfi  Analytlquo  do  la  Digestion, 


nison  and  most  kinds  of  game  are  very 
suitable  in  the  same  circumstances. 

In  some  conditions  of  the  system, 
where  considerable  irritability  pre- 
vails, and  the  mode  of  life  is  not  suffi- 
ciently active,  dark  and  red  meat  proves 
too  stimulating,  although  easy  of  diges- 
tion. The  same  thing  happens  during 
recovery  from  illness;  and  hence  fish, 
chicken,  and  other  white  meats,  which 
excite  less  and  are  digested  more  slow- 
ly, are  often  allowable  where  beef,  mut- 
ton, pork,  &c.,  cannot  be  taken  with 
impunity.  For  the  same  reason,  white 
and  young  meats  are  the  best  adapted 
to  the  excitable  systems  of  the  young.* 

It  would  be  easy  to  fill  many  pages 
with  disquisitions  about  the  prefer- 
ence due  to  individual  articles  of  food, 
were  such  the  purpose  which  I  have 
in  view.  But  books  devoted  to  this 
branch  of  the  subject  abound,  and  are 
already  in  general  circulation;  and  as 
I  have  nothing  new  to  add  to  what  is 
contained  in  them,  and  to  the  general 
view  given  in  a  preceding  chapter,  it 
would  be  making  a  needless  demand 
on  the  patience  of  the  reader  merely 
to  repeat  what  is  to  be  found  in  so 
many  other  works.  My  object  is  the 
exposition  of  pkactical  principles 
rather  than  of  minute  details;  and  my 
great  aim  is  to  enable  every  intelli- 
gent person  to  understand,  not  only 
what  digestion  is,  but  the  laws  by 
which  it  is  regulated,  so  that  he  may 
know  at  once  why  it  is  for  his  advan- 
tage to  adhere  to  one  course  of  con- 
duct in  preference  to  another  in  re- 
gard to  it— WHY,  in  different  situa- 

*  Liebig  first,  called  attention  to  various  oon- 
Bl.tucnts  of  tlesh,  which  lie  thinks  mav  cause  dif- 
ferences in  tlie  nutrient  qualities  of  dltrercnt  meals. 
The  prmciiml  of  these  sulwt.-vnces  are  kreatino  and 
kreatinlne.  Kreat.ne  seems  to  exist  In  iarrjer  qnan- 
Ulim  in  the  flesh  of  wild  than  of  tamo  anlmalsi  but 

1000  parts  of  flesh  or  fowls  contain  only  3-05  krcat. 
1 Z        ~       thehorso        -  \'Ti 
1000        —       the  01  _        0  M7 

inh^fnn'i^'i  "^'^  P>-.<'l"'l)lo  that  the  Influence  of  this 
>  I  «>n  ho  very  great.  Holh  krea- 

1  ,  J"?"  "V"";™  '»  llio  urine,  and  henco 

It  isdoubtful,  indeed, whethenheva..si8l  Innutrition 
at  an,  or  are  not,  llko  uren,  tho  waste  product  of  tho 
niuunilnous  tissues;  and  wo  mention  tlieni  more  for 
tno  purpose  ofshewlnpr  that  Ihulr  occurrenie  hasnot 
ueen  overlooked,  than  from  anv  prncllenl  uso  our  do- 
np  BO  can  nave.  Tho  knowli-dgo  of  their  properties 
rtm'Jt  .  "i  "''•y  <^rude  slate.  (See  UMg  on  tho 
Ohcmlstry  of  Food,  p.  46.) 
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tions,  diet  requires  to  be  modified  in 
order  to  adapt  it  to  the  existing  wants 
of  the  system — and,  lastly,  the  princi- 
ples according  to  which  such  modifica- 
tions should  be  determined.  If  I  have 
succeeded  in  the  attempt  to  explain 
any  or  all  of  these  principles  suiEcient- 
ly  to  render  them  susceptible  of  prac- 
tical application  by  the  reader,  not 
only  shall  I  be  greatly  pleased,  but  the 
advantage  to  him  will  speedily  con- 
vince him  that  I  have  acted  judiciously 
in  forsalving  the  beaten  path, and  draw- 
ing his  attention  to  rules  of  still  greater 
importance  to  his  welfare,  than  those 
which  are  most  commonly  treated  of 
under  the  title  of  Dietetics. 

As  a  fit  conclusion  to  this  chapter, 
we  shall  briefly  quote  a  most  instruc- 
tive example  shewing  the  value  of  the 
hygienic  rules  before  inculcated,  and 
the  fatal  consequences  of  their  habitual 
neglect.  We  have  already  pointed  out 
the  bad  effects  of  cold,  acting  on  a  de- 
bilitated frame  (p.  87),  and  the  influ- 
ence of  sufficient  or  insufficient  diet  in 
warding  off  or  bringing  on  disease 
(pp.  93  and  103)  :  we  have,  moreover, 
endeavoured  to  shew  that  the  food 
must  be  proportioned  to  the  labour 
which  the  body  is  required  to  under- 
go ;  and  it  will  be  interesting  now,  in 
conclusion,  to  test,  by  an  appeal  to 
some  carefully   recorded   facts,  the 
value  of  the  precepts  which  have  been 
laid  down. 

The  "  Maison  centrale"  of  Nimes  is 
a  large  penitentiary,  containing  an 
average  population  of  nearly  1200  con- 
victs, most  of  them  adults — the  mini- 
mum ago  being  eleven.  The  chief 
physician  is  M.  Boileau-Castelneau, 
who  has  been  connected  with  the 
penitentiary  for  many  years,  and  wlio 
vouches,  from  his  own  knowledge,  for 
the  truth  of  the  statements  we  are 
about  to  repeat.*  The  following  table 
shews  the  number  of  prisoners,  and 
the  number  of  deatlis,  during  a  period 
of  nineteen  years;  the  annual  average 
of  the  former  being  1194,  and  of  the 
latter  94,  or  1  death  in  12  70  pri- 
Boners. 

•  Sec  AnnalcB  d'HyglSno  Publlquo,  Jan.  18«. 


Years. 

Number  of 
Prisoners. 

Deaths. 

Proportion. 

1829 

1147 

122 

lin  9-40 

1830 

1212 

142 

1  ...  8-50 

1831 

1000 

64 

1  ...  15-62 

1832 

1050 

72 

1  ...  14-58 

1833 

1049 

102 

1  ...  9-80 

1834 

1226 

85 

1  ...  14-41 

1835 

1219 

107 

1  ...  11-34 

183(i 

1288 

98 

1  ...  12-12 

1837 

1306 

115 

1  ...  11-35 

1838 

1256 

102 

1  ...  12-32 

1839 

1272 

162 

1  ...  7-85 

1810 

1216 

135 

1  ...  9-07 

1841 

1173 

97 

1  ...  12-06 

1  QAO 

1224 

69 

1  ..  17-76 

1813 

1226 

52 

1  23-52 

l&i4 

1290 

56 

1  ...  23-88 

1328 

63 

1  ...  19-63 

1840 

1124 

68 

1  ...  16-52 

1817 

1184 

85 

1  ...  13-57 

Mean 

1194 

94 

1  ...  12-70 

The  average  mortality  among  the  in- 
habitants of  the  town  of  Nimes,  of  the 
same  age  and  sex,  amounted  to  1  in 
49-9  ;  consequently  the  mortality  of 
the  prisoners  was  four  times  greater 
than  that  of  the  free  population.  M. 
Boileau-Castelneau  enables  us  to  ac- 
count for  this  fearful  sacrifice  of  life, 
by  stating  that  the  wards  of  the  pri- 
son were  over-crowded  and  ill-venti- 
lated ;  that  in  winter  they  were  in- 
sufficiently heated  ;  and  that  the  food 
of  the  prisoners  was  coarse  and  innu- 
tritions, while  more  labour  was  ex- 
acted of  them  than  their  strength  was 
fully  adequate  to  perform.    If  now 
we  consider  that,  in  addition  to  these 
causes  of  disease,  the  prisoners  were 
exposed  to   the   tyranny  of  brutal 
keepers — that  they  were  frequently 
loaded  with  irons,  and  occasionally  se- 
verely whipped— we  shall  not  be  sur- 
prised at  the  frightful  mortality  which 
literally  decimated  these  unfortunate 
men.    It  will  be  observed  from  the 
table,  that  the  mortality  underwent 
considerable   variation    in  different 
years.    In  1828  the  number  of  deaths 
was  81 ;  but  as  the  number  of  pri- 
soners is  not  stated,  we  cannot  fix  the 
relative  mortality.     It  may  be  as- 
sumed, however,  to  have  been  about  ! 
in  14.    Prom  this  number  it  rose  in 
1829  to  1  in  9-40,  and  in  1830  to  1  in 
8  50  :  and  fell  in  the  year  following 
to  1  in  15-62.    In  1839  it  reached  1 
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in  7-85,  and  in  1840,  1  in  9-07 ;  and 
then  gradually  diminished,  till,  in 
1844,  it  fell  to  1  in  23'88,  the  smallest 
mortality  noted.  In  1845  it  began 
again  to  increase, and  inl847araounted 
to  1  in  13-57.  Having  made  this  sur- 
vey, we  may  now  ask  ourselves,  What 
reason  is  to  be  assigned  for  these  va- 
riations ?  Their  cause  is  most  clearly 
pointed  out  by  M.  Boileau-Castelneau, 
and  conveys  a  most  instructive  lesson. 
The  vrinter  of  1828-9  was,  at  Nimes, 
unusually  severe  and  prolonged.  The 
thermometer,  for  a  month  at  a  time, 
stood  below  the  freezing  point,  and  re- 
peatedly marked  21°  Fahr.  In  the 
winter  of  1829-30,  the  thermometer, 
for  36  days  in  succession,  stood  below 
the  freezing  point;  and  during  11 
days  of  this  time,  the  temperature  os- 
cillated between  23°  and  12°.  A  thaw 
of  9  days  then  took  place,  followed 
by  a  second  frost  that  lasted  10  days, 
during  which  the  extreme  cold  was 
13°  Fahr. 

The  consequences  of  this  unusually 
low  temperature,  acting  upon  systems 
debilitated  by  insufficient  food,  im- 
pure air,  and  work  disproportioned  to 
the  strength,  became  apparent  in  the 
increased  mortality.  Those  whose  con- 
stitutions were  most  impaired  were 
thus  carried  off,  and  there  were  con- 
sequently fewer  weaklings  left  to  swell 
the  list  of  deaths  in  1831.  M.  Boileau- 
Castelneau  assigns  no  reason  for  the 
great  mortality  of  1833.  We  pass  on, 
therefore,  to  1839  and  1840.  The  diet 
provided  by  the  State  was  at  all  times 
insufficient  to  preserve  the  convicts  in 
health  and  strength,  taking  into  ac- 
count the  labour  that  was  required  of 
them ;  but  they  had  it  in  their  power 
in  some  measure  to  increase  the  quan- 
tity and  improve  the  quality  of  their 
diet,  by  laying  out  at  the  canteen  the 
proportion  of  their  earnings  which 
was  at  their  own  disposal.  But  on  the 
10th  of  May  1839,  a  ministerial  ordi- 
nance was  issued,  limiting  the  alimen- 
tary articles  allowed  to  be  sold  at  the 
canteen  to  potatoes,  cheese,  and  but- 
ter. Wine  and  tobacco,  which  had 
previously  been  allowed,  were  prohi- 
bited. In  order  fully  to  appreciate 
the  amount  of  misery  thus  entailed 


upon  the  prisoners,  the  reader  should 
be  aware  that,  in  the  south  of  France, 
wine  is  considered  an  absolute  ne- 
cessary of  life.    It  is  drunk  by  the 
poorest  of  the  people,  and  appears  es- 
sential to  enable  them  to  digest  their 
coarse  unstimulating  food.  Within 
the  town  of  Nimes  it  costs  about  a 
penny  the  litre  (1  j  pint);  and  without 
the  wall,  where  it  is  free  from  duty, 
the  labourer  may  drink  it  at  a  penny 
the  hour.   Potatoes,  butter,  and  cheese 
could  not  replace  its  stimulus;  and 
besides,  from  the  south  of  France  con- 
taining no  pastures,  the  butter  was 
bad  and  dear,  and  the  cheese  also  dear. 
Hence  the- pittance  at  the  disposal  of 
the  prisoners  was  more  than  ever  in- 
sufficient to  supply  the  deficiency  of 
nutriment.    Potatoes,  we  have  seen, 
constitute  a  bulky  and  comparatively 
innutritious  article  of  diet,  ill-adapted 
for  giving  support  to  debilitated  con- 
stitutions.— The  consequences  of  this 
ill-advised  ordinance  speedily  became 
manifest.     The   mortality  in  1839 
reached  the  appalling  height  of  1  in 
7'85  ;  and  it  continued  very  high  dur- 
ing the  following  year,  notwithstand- 
ingtherelaxationof  the  rules — the  diet 
being  increased,  and  the  prisoners  re- 
ceiving small  supplies  of  wine  and  to- 
bacco at  exorbitant  rates>  principally 
through  the  connivance  of  the  officials. 
This  continued  height  of  the  mortality 
attacted  attention,  and  an  endeavour 
was  now  seriously  made  to  ameliorate 
the  condition  of  the  prisoners.  The 
old  keepers  were  removed,  and  their 
places  supplied  by  the  ^res  des  ecoles 
chretiennes.    Moral  persuasion  was  as 
much  as  possible  substituted  for  phy- 
sical restraint,  and  the  diet  was  im- 
proved in  quantity  and  quality.  In 
consequence  of  these  measures  the  mor- 
tality immediately  began  to  decrease, 
and  It  reached  its  lowest  point  in  1844 
But  fresh  errors  were  now  committed  : 
the  Freres  des  ^ecoles  chretiennes,  dis- 
gusted at  being  thwarted  in  the  plans 
which  they  thought  it  right  to  follow, 
gave  up  their  charge,  and  tlie  old 
system  of  hard  work  and  cruel  pun- 
ishments was  again  introduced.  At 
the  same  time,  the  pittance  at  the  dis- 
posal of  the  prisoners  was  reduced 
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by  a  ministerial  ordinance  to  a  mere 
fraction,  so  tliat  they  were  again  ex- 
posed to  the  evils  arising  from  insuffi- 
cient food.    The  natural  consequences 
ensued ;  the  mortality  increased  so 
much,  that,  in  1847,  it  attained  the 
height  of  1  in  13-57.    But  a  promise 
of  better  days  came  at  last :  in  Febru- 
ary 1848  the  government  of  Louis- 
Philippe  was  overthrown,  and  one  of 
the  first  acts  of  the  revolutionary  go- 
vernment was  to  issue  an  ordinance 
putting  a  stop  to  the  convict  system  of 
labour  as  it  was  then  carried  on.  This 
act  was  a  reprieve  from  death  to  many 
of  the   miserable  half-famished  and 
over-tasked  prisoners  of  Nimes.  While, 
during  the  seven  months  ending  Octo- 
ber 31,  1847,  the  number  of  deaths  had 
been  44;  during  the  corresponding 
seven  months  of  1848,  after  labour  had 
been  abolished,  the  deaths  were  only  16. 
Could  stronger  evidence  be  adduced  of 
the  necessity  of  proportioning  the 
quantity  of  food  to  the  labour  required? 
The  human  frame,  says  M.  Boileau-Cas- 
telneau,  is  as  much  a  machine,  and,  in 
that  respect,  as  much  subject  to  the  in- 
fluence of  the  physical  laws,  as  the 
steam-engine  itself.    If  the  former  be 
supplied  with  impure  air  and  insuffi- 
cient food,  and  the  latter  with  muddy 
water  and  scanty  fuel,  at  first  imper- 
fect action,  and  speedily  complete  ces- 
sation of  their  functions,  will  ensue  in 
both.    We  cannot  close  our  remarks 
on  this  most  melancholy  catalogue  of 
evils  without  doing  M.  Boileau-Oastel- 
neau  the  justice  to  say,  that  he  ad- 
dressed remonstrance  on  remonstrance 
to  the  French  government  on  the  evils 
to  which  they  so  recklessly  exposed  the 
prisoners,  though  unfortunately  with- 
out success.    He  expresses  in  his  me- 
moir an  earneEt  hope  that  the  ministers 
of  the  new  regime  will  be  more  con- 
siderate of  the  welfare  of  the  people 
confided  to  tlicir  care,  than  were  their 
predecessors  of  the  monarchy. 

Perhaps  it  may  be  well  to  shew,  be- 
fore concluding,  that  imprisonment, 
when  judiciously  administered,  is  far 
from  being  necessarily  destructive  to 
health.  For  this  purpose  we  may  cite 
the  recorded  experience  of  the  Perth  , 
Penitentiary.  The  average  number  of 


prisoners  in  the  year  1847  was  351, 
exclusive  of  lunatics;  and  the  mortality 
only  1 — two  prisoners,  however,  hav- 
ing been  dismissed  on  certificate  that 
further  imprisonment  would  endanger 
life.    In  order  fully  to  appreciate  this 
result,  it  must  be  remembered  that 
1847  was  the  year  during  which  influ- 
enza prevailed,  and  that  no  fewer  than 
86  prisoners  were  attacked  by  that  epi- 
demic*   In  this  prison,  however,  the 
wai-ds  are  large,  well  ventilated,  and 
sufficiently  heated ;  the  food  is  abun- 
dant and  of  good  quality  ;  the  labour 
is  not  disproportioned  to  the  strength; 
and  daily  exercise  in  the  open  air  is 
not  only  permitted,  but,  if  necessary, 
enforced.  While,  therefore,  in  the  pri- 
son of  Nimes,  the  laws  of  health  were 
outraged  in  every  possible  way,  they 
were  observed  in  the  Perth  prison  with 
the  greatest  care.  The  results  were — 
in  the  one  case  a  mortality  rivalling 
that  of  a  fever-hospital ;  in  the  other, 
a  state  of  health  considerably  above 
the  average  of  that  of  the  country. 
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ON  DRINKS. 

Thirst  the  best  ffuide  In  taking  simple  drinks— TOlrst 
incrensed  by  diminution  of  the  circulating  fluids 
—The  desire  for  liquids  generally  an  indication 
of  their  propriety-Much  fluid  is  hurtful  at  meals 
—Most  useful  three  or  four  hours  later— The 
temperature  of  drinks  Is  of  consequence-Curious 
fall  of  temperature  in  the  f''?'V.rm 
M-ater-Ices  hurtful  after  dinner-useful  >n  "arm 
weather,  when  digestion  Cfn^P"''''''' 
tion  used-Cold  water  more  dangerous  J h an  ice 
when  thehodv  is  overhcaled-Tep.d  drinks  safest 
and  most  refreshing  after  P<''-SI""""',"-!V'"°' 
of  drinli— Water  safe  for  every  constitution- 
Danger  from  salts  of  lead,  lime,  and  other  impu- 
rities  in  water— Wine,  snirils,  and  other  fer- 
mented liquors  loo  stinuilating  for  general  use, 
but  henellcial  in  certain  circunistances-Tcst  ot 
their  utilllv— Hefomiation  circetcd  hy  Temper- 
ance Societies,  S:c.-llints  for  promoting  the  still 
greater  success  of  their  lal.ours-Spints  not  ho 
best  means  of  supporting  the  «<'!»i;""\"" 
bodv-Experlence  of  iravellers  in  li  e  '^^clic  he- 
gions-Experienco  of  English  fowlers-EffccIs 
of  spirits  ou  the  stomach. 

On  the  subject  of  drinks  two  ques- 
tions naturally  occur  :  II  hen  ought  we 
to  drink?  and,   What  ought  wc  to 
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drink  ?  On  both  I  shall  offer  a  few  re- 
marks. 

In  Chapter  II.  I  endeavoured  to  shew 
that  the  sensation  of  thirst  is  given  for 
the  express  purpose  of  compelling  us 
to  take  liquids  whenever  the  wants  of 
the  system  require  them,  and  that,  in 
all  ordinary  circumstances,  we  cannot 
have  a  better  or  a  safer  guide.  Such 
is  the  general  case  ;  but,  exposed  as  we 
are  to  numerous  deviations  from  the 
intentions  of  Nature  in  our  ways  of 
living,  a  few  precautionary  observa- 
tions may  be  not  without  use. 

The  quantity  of  fluid  separated  from 
the  blood  and  thrown  out  of  the  sys- 
tem,in  the  course  of  twenty-four  hours, 
by  perspiration,  exhalation  from  the 
lungs,  the  urinary  discharge,  and  the 
various  other  secretions,  is  very  great; 
and  were  not  the  loss  as  regularly  sup- 
plied by  the  ingestion  of  liquid,  either 
as  meat  or  as  drink,  the  blood  would 
speedily  become  so  thick  as  to  be  unfit 
for  circulation.  Th  is  actually  happens 
in  spasmodic  cholera,  in  which  the 
serum  or  watary  portion  of  the  blood 
passes  off  through  the  bowels  with  such 
rapidity  as  to  cause  the  entire  sup- 
pression of  the  urinary  secretion, — 
and  in  which,  consequently,  the  ur- 
gency of  thirst  is  almost  always  exces- 
sive. In  the  healthy  state,  however, 
the  loss  of  fluid  is  never  too  rapid,  un- 
less under  severe  exertion  or  exposure 
to  a  very  high  temperature  ;  both  be- 
ing circumstances  in  which,  it  is  well 
known,  thirst  becomes  urgent  in  pro- 
portion to  the  necessities  of  the 
frame. 

In  proof  of  the  sensation  of  thirst 
being  greatly  dependent  upon  the 
quantity  of  fluid  circulating  in  the 
vessels.  Professor  Dunglison  of  Mary- 
land refers  to  the  fact  mentioned  by 
Dupuytren,  that  he  "  succeeded  in  al- 
laying the  thirst  of  animals  by  inject- 
ing milk,  whey,  water,  and  other  fluids, 
into  their  veins;"  and  to  Orfila's  state- 
ment, "  that,  in  his  toxicological  ex- 
periments, he  frequently  allayed,  in 
this  way,  the  excessive  thirst  of  ani- 
mals to  which  he  had  administered 
poison,  and  which  were  incapable  of 
drinking,  owing  to  the  cnsophagus 
having  been  tied."    He  found,  also, 


that  "  the  blood  of  animals  was  more 
and  more  deprived  of  its  watery  por- 
tions as  the  abstinence  from  liquids 
was  more  prolonged;''*  and  hence  the 
greater  thirst  naturally  experienced 
under  such  circumstances. 

As  a  general  rule,  then,  the  desire 
for  liquids  will  be  a  sufiicient  indica- 
tion of  the  propriety  of  their  use  ;  but 
in  gratifying  it,  we  should  be  careful 
not  to  drink  so  fast  as  either  to  distend 
the  stomach  beyound  proper  bounds, 
or  to  disturb  the  progress  of  digestion 
by  undue  dilution  too  soon  after  eating. 
Many  persons,  from  habit  rather  than 
thirst,  impair  the  tone  of  the  stomach 
by  drinking  largely  during  or  imme- 
diately after  meals,  and  thus  relaxing 
the  mucous  coat,  and  probably  affect- 
ing the  quality  of  its  secretions.  If 
the  gastric  juice  be  greatly  diluted  by 
extraneous  fluids,  it  is  natural  to  sup- 
pose that  its  solvent  power  must  be 
diminished;  but  whether  this  expla- 
nation be  sound  or  otherwise,  the  prac- 
tice of  drinking  frequently  is  certain- 
ly hurtful,  and  therefore  should  be 
avoided. 

Experience  proves  that  a  moderate 
quantity  of  liquid  during  a  meal  is 
beneficial;  and  if  we  drink  little  at  a 
time,  the  risk  of  exceeding  the  proper 
limit  will  be  very  small.  Dyspeptics, 
however,  ought  to  be  on  their  guard 
against  taking  too  much,  as  they  are 
apt  to  be  misled  by  uneasy  sensations 
in  the  region  of  the  stomach,  which  are 
relieved  for  the  moment,  but  after- 
wards aggravated  by  the  free  dilu- 
tion of  the  food.  Those  also  who  live 
well,  and  are  in  the  habit  of  takin"- 
wine  daily  whether  the  system  re*^ 
quires  it  or  not,  often  fall  into  the 
error  of  excessive  indulgence  in  li- 
quids, to  mitigate  the  thirst  and  irri- 
tability which  the  unnecessary  use  of 
stimulants  never  fails  to  induce,  espe- 
cially at  night.  The  continued  dilu- 
tion, however,  adds  to  the  mischief,  by 
increasing  the  debility  of  the  stomach ; 
and,  as  formerly  pointed  out,  the  only 

*  Sco  Profostior  Tlunpllson'n  Wcmcnl!.  of  ItviriiVnc, 
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efiFectual  remedy  is  to  adapt  the  diet 
and  regimen  to  the  real  wants  of  the 
constitution.  Except  in  disease,  a  con- 
tinually recurring  thirst  must  proceed 
from  mismanagement,  and  it  is  to  be 
satisfied  by  an  improved  and  rational 
regimen,  and  not  by  deluges  of  fluid, 
which  only  weaken  the  stomach  still 
more,  and  aggravate  the  craving  they 
are  meant  to  cure. 

The  opinion  is  very  prevalent,  that 
mild  drinks  may  be  taken  with  most 
advantage  about  three  or  four  hours 
after  a  solid  meal ;  and,  certainly,  the 
almost  universal  use  of  tea  or  coffee 
about  that  time  appears  to  sanction 
its  soundness.  Theoretically,  too,  we 
might  expect  this  result;  for  digestion 
is  then  nearly  over,  and  the  addition 
of  liquid  aids  the  absorption  of  the 
food,  by  favouring  the  process  of  en- 
dosmosis.  Many  objections,  however, 
have  been  made  to  both  tea  and  coffee 
as  an  evening  beverage,  but  most  of 
them  seem  to  me  to  apply  to  their  un- 
due quantity  and  strength  rather  than 
to  their  temperate  use.  When  made 
vary  strong,  or  taken  in  large  quan- 
tity, especially  late  in  the  evening,  they 
not  only  ruin  the  stomach,  but  very  se- 
riously derange  the  health  of  the  brain 
and  nervous  system. 

The  question  of  drink  is  of  little 
importance  as  regards  breakfast.  Dur- 
ing the  night,  the  chief  expenditure  of 
the  system — by  perspiration,  urine, 
and  exhalation  from  the  lungs— is  of 
a  fluid  nature,  and  hence  there  is  a 
marked  and  general  preference  of 
fluids  as  part  of  our  first  meal.  In 
this  country,  accordingly,  tea,  coffee, 
and  chocolate,  are  in  almost  universal 
use  for  breakfast,  and  no  other  liquid 
is  required  merely  as  drink.  If,  from 
the  mode  of  life  or  other  causes,  thirst 
be  excited  in  the  forenoon,  no  valid 
objection  can  be  urged  against  its  mo- 
derate and  reasonable  gratification. 

The  temperature  at  which  liquids  arc 
taken  is  a  matter  of  perhaps  greater 
consequence  than  it  is  usually  consi- 
dered. As  regards  the  teeth,  wo  have 
already  seen  that  either  very  cold  or 
very  hot  substances  coming  into  con- 
tact with  them  are  apt  to  be  injurious. 


As  regards  the  stomach,  the  same  prin- 
ciple holds  true ;  and  when  we  consi- 
der the  multitude  and  intricacy  of  its 
nervous  connexions  with  other  vital 
organs,  we  can  scarcely  be  surprised 
at  even  sudden  death  being  frequently  | 
caused  by  drinking   ice-cold  water  i 
when  the  body  is  weakened  by  ex-  j 
haustion  and  profuse  perspiration.   Of  ^ 
the  various  subjects  connected  with 
digestion  on  which  Dr  Beaumont  has 
thrown  light  by  his  experiments  on 
St  Martin,  this  is  one  of  the  few  which 
he  has  omitted  to  investigate  with  his 
usual  diligence  and  accuracy;  a  cir- 
cumstance which  is  the  more  remark- 
able, because  an  incidental  observa- 
tion of  his  own  seems  to  have  been, 
from  its  singularity,  well  calculated 
to  direct  his  attention  to  its  considera- 
tion.  On  the  occasion  alluded  to,  when 
a  gill  of  water  at  the  temperature  of 
55°  Fahr.  was  received  into  the  empty 
stomach,  in  which  the  thermometer 
previously  indicated  a  heat  of  99°,  Dr 
Beaumont  remarked  that  it  immedi- 
ately diffused  itself  over  the  interior 
surface,  and  brought  down  the  tempe- 
rature to  70°,  at  which  it  stood  for  a 
few  minutes,  and  then  began  to  rise 
very  slowly.    It  was  not  till  thirty  mi- 
nutes had  elapsed  and  all  the  water 
been  for  some  time  absorbed,  that  the 
mercury  regained  its  former  level  of  99  . 
This  is  an  important  fact,  and  it  is  cu- 
rious that  Dr  Beaumont  did  not  think 
of  following  it  up  by  a  regular  series 
of  experiments,  to  ascertain  the  effects 
of  cold  and  hot  drinks  on  the  progress 
of  digestion  and  on  the  general  sys- 
tem.   It  is  well  known,  for  example, 
that  a  copious  draught  of  cold  water, 
taken  in  a  state  of  perspiration  and 
fatigue,  is  often  instantly  fatal;  but 
its  operation  has  never  been  satisfac- 
torily  explained.     The  experiment 
above  referred  to,  however,  throws 
some  light  upon  it ;  for  if  a  single  gill 
of  water  at  55°  (which  is  not  by  any 
means  a  low  temperature),  can  in  a 
moment  reduce  the  heat  of  the  stomach 
by  no  less  than  twenty-nine  degrees, 
when  neither  fatigue  nor  perspiration 
is  present  to  add  to  its  effect,— the  in- 
fluence of  a  large  quantity  (such  as  18 
usually  drunk  by  harvest-labourers 
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and  others  who  die  of  it),  at  a  still 
lower  temperature,  must  undoubtedly 
be  much  more  powerful  and  perma- 
nent, especially  when  the  bodily  ener- 
gies and  means  of  resisting  the  shock 
are  impaired  by  previous  exhausting 
labour  under  a  burning  sun.  In  these 
cases,  the  shock  necessarily  arising 
from  such  a  sudden  and  extensive  fall 
of  temperature  is  greatly  increased  by 
the  position  of  the  stomach  in  the  very 
centre  of  the  vital  organs,  to  all  of 
which  it  is  most  intimately  linked 
by  the  numerous  nervous  connexions 
given  for  the  jjurpose  of  extending 
the  range  and  direction  of  its  sym- 
pathies. 

Keeping  in  mind  the  great  depres- 
sion of  temperature  caused  by  swal- 
lowing so  small  a  quantity  of  cold  wa- 
ter, and  also  the  ascertained  fact  that 
a  heat  of  about  100°  is  requisite  for 
healthy  digestion,  we  shall  have  no 
difficulty  in  accounting  for  the  inju- 
rious consequences  frequently  arising 
from  considerable  quantities  of  ice- 
cream being  hastily  eaten,  as  they  often 
are,  at  the  end  of  a  substantial  dinner. 
The  immediate  efFectsof  the  rapid  cool- 
ing which  they  occasion  in  the  stomach, 
are  the  instantaneous  contraction  and 
diminished  action  of  its  bloodvessels, 
the  consequent  stoppage  of  the  gastric 
secretion,  diminished  sensibility  of  its 
nerves  and  muscular  fibres,  and,  lastly, 
disturbance  of  the  heart  and  neigh- 
bouring vital  organs,  both  by  sympa- 
thy and  by  the  direct  abstraction  of 
their  heat.  Such,  at  least,  are  the 
consequences  which  flow  from  the  ap- 
plication of  cold  to  parts  exposed  to 
observation,  and  partially  verified  by 
Dr  Beaumont  in  the  case  of  the  sto- 
mach ;  and  if  the  analogy  holds  through- 
out, as  there  is  every  reason  to  believe, 
we  cannot  wonder  that  the  free  use  of 
ice-cream  at  the  end  of  a  good  dinner 
or  supper  should  retard  and  even  ar- 
rest digestion  in  a  person  delicately 
constituted. 

In  thus  condemning  the  free  use  of 
ices  at  the  end  of  a  substantial  meal,  1 
do  not,  however,  mean  to  say  that  a 
few  tea-spoonfuls  of  them,  eaten  slowly, 
and  allowed  to  acquire  a  higher  tem- 
perature before  reaching  the  stomach, 


will  do  permanent  injury  to  a  person 
in  health  and  in  the  enjoyment  of 
sound  digestion.  Many  eat  them  in 
this  way  and  are  little  the  worse  ; 
partly  because  the  subsequent  reaction 
is,  as  in  bathing,  sufficient  to  counter- 
act the  depressing  influence,  and  partly 
because  persons  in  vigorous  health 
are  able  to  resist  causes  of  disease 
from  which  those  who  are  less  robustly 
constituted  suffer  severely.  My  be- 
lief, however,  is,  that  the  tendency  of 
ices,  taken  in  such  circumstances,  is  to 
produce  mischief.  As  well  might  it 
be  inferred  that,  because  a  healthy 
person  who  falls  thi'ough  the  ice  when 
skating  may  possess  vigour  enough  to 
escape  injury  from  the  immersion,  a 
similar  immersion  would  be  generally 
harmless,  and  even  beneficial, — as  that 
all  may  safely  eat  ices  freely  because 
a  certain  individual  has  done  so  with 
impunity.  Dr  Beaumont's  experiment 
with  the  cold  water  shews  clearly  that 
the  effect  is  to  lower  the  vital  tone  of 
the  stomach ;  and  such  being  the  case, 
those  whose  digestion  is  weak  should 
be  careful  against  impairing  it  still 
farther  by  the  use  of  ices.  In  some  in- 
stances, however,  they  probably  help 
to  neutralize  the  bad  effects  of  hot 
soup,  and  other  dishes  eaten  at  too 
high  a  temjJerature. 

The  use  of  cold  or  iced  water  in  hot 
weather  and  in  warm  climates,  when 
digestion  is  not  going  on,  and  thm-e  is  no 
exhaustion,  is  so  far  from  being  neces- 
sarily hurtful,  that,  with  proper  cau- 
tion, it  may  prove  both  grateful  and 
refreshing.  In  Italy,  accordingly,  ice 
is  considered  so  much  a  necessary  of 
life  in  summer,  that  in  Naples  and 
other  places  the  confectioners  are 
punished  by  a  fine  if  they  allow  their 
supply  to  fall  short.  In  Virginia,  too, 
where,  as  Professor  Dunglison  men- 
tions, it  was  very  common  a  few  years 
ago  for  tlio  labourers  in  the  harvest- 
field  to  be  killed  by  drinking  copious- 
ly of  spring-water  while  overheated, 
cases  of  death  have  become  extremely 
rare  since  the  custom  was  introduced 
of  supplying  them  with  ice.  When 
water  was  taken,  it  was  always  swal- 
lowed hastily  and  in  large  quantity, 
so  that  the  inuuodiate  effect  on  the 
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system  was  greater  than  could  pos- 
sibly arise  from  the  small  quantity  of 
ice  which  is  required  for  its  refresh- 
ment. The  very  slowness,  indeed,  with 
which  ice  melts,  not  only  prevents 
much  being  taken,  but  causes  the  wa- 
ter procured  from  it  to  reach  a  higher 
and  safer  temperature  before  it  arrives 
at  the  stomach.*  Hence,  when  ices 
are  used,  the  more  slowly  they  are 
eaten  the  more  refreshing  and  salu- 
brious will  they  become,  because  the 
less  violent  will  be  their  action  upon 
the  nerves,  bloodvessels,  and  mem- 
branes of  the  stomach.  Prom  the 
close  sympathy  existing  between  the 
stomach  and  the  skin,  a  single  tea- 
spoonful  of  ice-cream,  suddenly  swal- 
lowed when  the  body  is  weak  and  per- 
spiring, will  produce  as  instantaneous 
a  sense  of  chill  as  a  pailful  of  cold 
water  dashed  over  the  surface  ;  and 
on  account  of  this  very  power  over  the 
vital  actions  of  the  stomach,  ice  is 
often  cautiously  and  beneficially  pre- 
scribed to  subdue  inflammation  of  that 
organ. 

Liquids,  such  as  soup,  tea,  and  cof- 
fee, when  taken  at  a  very  high  tem- 
perature, are  also  injurious,  but  not  in 
the  same  degree.  They  relax  the  mu- 
cous membrane  and  weaken  the  action 
of  the  muscular  coat,  and  in  so  far  tend 
to  impair  digestion.  The  fittest  tem- 
perature for  both  solid  and  liquid  food 
is  perhaps  about  the  natural  heat  of 
the  body,  or  a  little  above  100  degrees. 
Dr  Dunglison,  however,  agreeing  with 
some  other  physiologists,  regards  hot 
fluids  as  stimulating  to  the  stomach, 
and  therefore  conducive  to  digestion  ; 
but  he  admits  that  debility  is  their  ul- 
timate effect. 

When  great  thirst  has  been  excited 
by  bodily  labour  or  external  heat,  it 
v/ill  in  general  be  more  eflToctually  as 
well  as  safely  quenched  by  drinking 
moderately  of  tepid  than  of  cold  fluids. 
A  tepid  draught — a  cup  of  tea,  for  ex- 
ample— produces  no  disturbing  action 
in  the  stomach,  and,  being  immediately 
absorbed,  supplies  the  deficiency  of 
liquid  without  changing  the  balance 
of  the  circulating  fluids;  thusrelieving 

*  Dungllson's  Blemonts  of  HygiSno,  p.  331 


thirst  very  much  in  the  same  way  as 
Dupuytren  did  by  injecting  tepid 
water  into  the  veins  :  whereas  cold 
drink,  by  the  suddenness  of  its  shock, 
disturbs  the  balance  of  the  circulation, 
and  excites  a  degree  of  reaction  which 
increases  the  original  discomfort.  If 
the  system  is  at  the  same  time  weak- 
ened by  fatigue,  cold  drinks  are  always 
injurious. 

Of  late  years,  a  change  in  the  treat- 
ment of  horses  in  this  respect  has  taken 
place.  Pormerly,  it  used  to  be  consi- 
dered dangerous  to  give  water  to  a 
horse  in  a  state  of  perspiration.  Now, 
however,  it  is  a  common  practice  to 
allow  post  and  stage-coach  horses  a 
little  water  before  their  run  is  com- 
pleted, however  warm  they  may  be  : 
but,  in  the  first  place,  the  quantity  al- 
lowed is  small,  and  always  given  be- 
fore the  strength  is  exhausted ;  and,  in 
the  second  place,  the  excitement  of  the 
succeeding  exercise  prevents  any  con- 
siderable disturbance  in  the  balance  of 
the  circulation,  and  thus  ensures  the 
animal's  safety.  If  even  the  same  mo- 
derate quantity  were  given  at  the  end 
of  the  stage,  and  the  horse  were  then 
allowed  to  rest,  diseased  action  would 
almost  inevitably  result. 

The  same  principle  applies  to  the 
human  frame,  and  affords  an  easy  ex- 
planation of  the  occasional  instances 
we  see  of  persons  heated  by  exertion 
drinking  cold  water  without  injury. 
If  the  exertion  have  been  merely  suf- 
ficient to  produce  excitement  without  fa- 
tigue, and  heat  without  debilitating  per- 
spiration, and  especially  if  it  be  re- 
sumed after  drinking,  little  or  no  harm 
will  ensue.  But  if  exhaustion  or  fa- 
tigue have  been  induced,  and  the  in- 
dividual he  allowed  to  drink  freely  of 
cold  water,  and  then  to  rest,  the  pro- 
bability of  bad  effects  will  be  greatly 
increased.  Many  accidents  result  from 
losing  sight  of  this  distinction,  and 
from  acting  alike  in  circumstances  so 
essentially  different. 

On  the  subject  of  the  kind  of  drink 
which  ought  to  be  taken,  a  great  deal 
might  be  said,  were  it  necessary  to 
I  discuss  here  the  qualities  of  all  the 
!  liquors  that  are  in  use.    But.  as  my 
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purpose  is  very  different,  a  few  gene- 
ral remarks  will  be  enough. 

Water  is  a  safe  drink  for  all  consti- 
tutions, provided  it  be  resorted  to  in 
obedience  to  the  dictates  of  natural 
thirst  only,  and  not  of  habit,  and  with 
the  precautions  already  pointed  out : 
but  unless  the  desire  for  it  is  felt, 
there  is  no  occasion  for  its  use  during 
a  meal,  for  the  mere  purpose  of  con- 
forming to  a  general  practice.  Toast 
and  water,  whey,  beer,  barley-water, 
aerated  and  soda  water,  and  other  li- 
quids of  a  similar  kind,  which  are  little 
stronger  than  pure  water,  may  be  used, 
according  to  the  same  general  prin- 
ciple, by  those  who  prefer  them  and 
find  them  agreeable  to  the  stomach. 

We  have  already  had  occasion  to 
mention  that  there  occur  at  times,  in 
medical  practice,  cases  which,  after 
baffling  the  best-directed  treatment, 
yield  at  once  to  the  influence  of  change 
of  residence ;  and  we  then  stated  our 
opinion  that  the  benefit  thus  derived 
is,  in  many  instances,  to  be  ascribed 
more  to  the  change  of  the  water  which 
is  drunk,  and  used  in  cooking,  than  to 
change  of  air  or  scene.  This  opinion 
is  strongly  confirmed  by  two  notable 
instances  of  the  powerful  effects  which 
the  habitual  use  of  an  impure  water 
may  produce  upon  the  body.  The 
town  of  Wolverton  owes  its  origin  to 
the  wants  of  the  London  and  North- 
western Railway,  and  is  supplied  with 
water  derived  partly  from  a  neigh- 
bouring canal,  and  partly  from  a  well 
sunk  fifteen  fathoms  deep  in  a  marl 
soil.  In  1841  the  inhabitants  were 
supplied  wholly  by  well-water ;  but  it 
was  soon  observed  that  its  use  gave 
rise  to  a  singular  but  unequivocal  train 
of  symptoms.  The  houses  subsequently 
built  were  supplied  with  half  canal  and 
half  well-water;  but  notwithstanding 
this  arrangement,  there  were  continual 
complaints,  especially  from  persons 
newly  come,  that  the  water  was  un- 
healthy. In  the  men  eruptions  broke  out 
over  the  face,  hands,  and  neck,  and  the 
women  and  children  were  the  subjects 
of  much  more  distressing  symptoms. 
From  1841  to  1847  a  largo  number  of 
cases  were  attended  by  tlio  medical 
gentlemen  of  Wolverton  and  the  neigh- 


bouring towns;  but  about  the  autumn 
of  1847,  the  water  having  become  un- 
usually thick,  yellowish,  and  loaded 
with  extraneous  vegetable  matter,  the 
cases  increased  so  much  in  number  and 
severity,  that  advice  was  sought  in  the 
metropolis ;  and  accordingly,  during 
the  first  half  of  the  year  1848,  no  fewer 
than  110  out-patients  from  Wolverton, 
suffering  from  the  effects  of  the  vi^atsr, 
presented  themselyes  at  the  Middlesex 
Hospital.  The  mild  cases  were  af- 
fected with  scaly  eruptions  of  the  face, 
neck,  arms,  and  hands,  accompanied  by 
general  disorder  of  the  system  ;  but  in 
the  worst  cases,  principally  those  of 
adult  females,  there  occurred  constant 
and  severe  frontal  headach,  dizziness 
of  sight,  occasional  unconsciousness, 
impaired  memory,  loss  of  appetite, 
great  prostration  of  strength,  and 
other  symptoms  of  deeply-impaired 
health.  These  aggravated  symptoms 
were  limited  to  individuals  who  made 
an  exclusive  use  of  the  well-water — 
the  milder  cases  occurring  in  those 
who  used  partly  well-water  and  partly 
canal-water ;  while  those  who  used 
canal-water  exclusively  were  altoge- 
ther exempt.  "  So  singular  and  uni- 
form," says  Mr  Corfe,  at  that  time  re- 
sident medical  officer  of  the  Hospital, 
and  by  whom  these  details  are  re- 
corded,* "  were  the  symptoms  of  the 
whole  class  of  patients,  that  I  do  not 
exceed  the  hounds  of  truth  when  I  as- 
sert, that,  if  a  patient  presented  her- 
self, and  informed  me  of  the  street  she 
lived  in,  I  could  repeat  her  ailments 
almost  word  for  word  before  I  in- 
terrogated her."  The  well-water  is 
slightly  alkaline,  and,  according  to 
the  analysis  of  Dr  Ronalds,  contains 
in  a  gallon  40-44  grains  of  inorganic 
matter  (consisting  chiefly  of  bi-carbo- 
nate  of  lime,  with  a  trace  of  magnesia; 
large  proportions  of  sulphate  of  soda 
and  chloride  of  sodium  ;  and  smaller 
quantities  of  the  alkaline  carbonates), 
and  2-34  grains  of  organic  matter. 
The  quantity  of  foreign  ingredients  is 
thus  by  no  means  largo,  although  suf- 
ficient, when  the  water  is  constantly 
used,  to  produce  very  serious  disorder 
of  the  iioalth. 

*  Soo  PImrmaccullcal  JournnI,  July  1843. 
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The  other  instance  to  which  we 
have  alluded  is  that  of  Claremont. 
It  is  well  known  that,  after  the  French 
revolution  of  February  1848,  Louis- 
Philippe  and  his  family  took  up  their 
residence  at  this  palace,  and  that,  after 
some  time,  several  members  of  the 
party  began  to  complain  of  bad  health, 
which  was  eventually  traced  to  the 
use  of  water  impregnated  with  lead. 
Inspection  shewed  that  the  pipes 
and  cisterns  through  which  the  house 
was  supplied  were  literally  honey- 
combed by  the  action  of  the  water, 
which  thus  became  the  medium  of  dis- 
tributing a  slow  but  deadly  poison. 

There  are  many  instances  on  record 
in  which  diseases  affecting  large  com- 
munities were  distinctly  traced  to  the 
action  of  water  on  lead.  Thus,  about 
the  middle  of  last  century,  the  citizens 
of  Amsterdam  suffered  extensively  and 
severely  from  disease,  consequent  on 
the  substitution  of  lead  for  tiles  on  the 
roofs  of  the  houses,  through  which 
means  the  rain  water,  which  is  prin- 
cipally used  in  that  city  for  culinary 
purposes,  was  rendered  poisonous.  In 
1814,  the  inhabitants  of  Tunbridge 
suffered  in  a  like  manner  from  colic, 
owing  to  the  town  being  supplied  with 
water  which  passed  through  a  course  of 
lead  pipes  for  quarter  of  a  mile ;  the 
malady  disappeared  when  iron  pipes 
were  substituted.  But  perhaps  one  of 
the  most  striking  examples  of  the  dele- 
terious action  of  water  rendei-ed  poison- 
ous by  lead,  is  that  related  some  years 
ago  by  Dr  Wall  of  Worcester,  and 
quoted  by  Dr  Christison.*  "  A  family 
in  that  town,  consisting  of  the  parents 
and  twenty-one  children,  were  con- 
stantly liable  to  stomach  and  bowel  com- 
plaints; and  eight  of  the  children  and 
both  parents  died  in  consequence.  Their 
house  being  sold  after  their  death,  the 
purchaser  found  it  necessary  to  repair 
the  pump ;  because  the  cylinder  and 
cistern  were  riddled  with  holes,  and 
as  thin  as  a  sieve.  The  plumber  who 
renewed  it  informed  Dr  Wall  that  he 
had  repaired  It  several  times  before, 
and  in  particular  had  done  so  not  four 
years  before  the  formeroccui>ant  died." 

•  Trcntlao  on  Poiaone,  &c.,  p.  4SS, 


The  lower  animals  are  sometimes  ex- 
posed to  injury  from  the  same  cause  : 
thus,  the  "  kennel-lameness"  with 
which  the  buck-hounds  at  AVindsor 
were  affected  in  1843,  was  proved  to 
have  arisen  from  their  being  supplied 
with  water  impregnated  with  lead. 
It  is  worthy  of  remark  that  the  sol- 
vent action  of  water  upon  that  metal 
is  greatest  when  the  water  is  most  pure, 
and  hence  the  peculiar  risk  of  using 
rain-water  preserved  in  leaden  cis- 
terns. 

Such  cases  as  those  above  mention- 
ed shew  how  important  it  is,  in  re- 
lation to  the  health  and  well-being 
of  a  community,  to  ascertain  not  only 
that  the  water  with  which  a  town 
is  supplied  is  pure  in  itself,  but  that 
it  is  incapable  of  acquiring  dele- 
terious properties  by  acting  on  the 
pipes  through  which  it  is  conveyed. 
It  would  be  easy,  did  our  space  per- 
mit, to  furnish  many  instructive  ex- 
amples of  the  injurious  effects  of  water, 
impure  in  itself,  on  the  constitution. 
For  instance,  travellers  are  well  aware 
that  the  water  of  Paris  frequently  acts 
as  a  powerful  purgative  on  those  not 
accustomed  to  its  use;  and  some  remark- 
able cases  have  been  recorded  in  which 
the  death  of  cattle  and  horses  was 
clearly  owing  to  their  being  habituaUy 
supplied  with  impui-e  and  tainted  wa- 
ter.* 

From  a  valuable  report  drawn  up 
in  the  year  1848  by  Dr  R.  D.  Thom- 
son, on  the  well-waters  of  Glasgow, t 
it  appears  that  the  amount  of  solid 
matter  (salts,  &.C.)  contained  in  a  gal- 
lon of  the  water  from  some  of  the 
wells,  is  from  four  to  ten  times  the 
quantity  found  in  the  river-water  used 
in  that  city ;  reaching,  in  four  instan- 
ces, 99-5,  94-6,  84-4,  and  83-3  grains 


*  Ills  ft  popular  belief  In  countries  where  (roitre 

and  cretinism  prcvnil,  that  tliese  diseases  are  oivin^ 
to  tlie  use  of  snow-waler  by  the  Inh.ibitants.  Scicn- 
tillc  researcli.  liowovor,  gives  no  support  to  this  opi- 
nion: but  M.  Grange  has  lately  endeavoured  to  prove 
tliat  tlie  diseases  in  question  are  limilcd  to  those 
counlries  whicli  derive  llieir  supplies  of  water  from 
niaeneslan  soils,  and  that  consequently  tlie  presence 
of  mnirnesia  in  the  water  Is  essential  to  the  ••'Pr<'''J- 
ance  of  the  nmladies.    It  would  he  out  of  pl«^ 
to  enter  upon  a  discussion  «f  t'"'""'''-'*''';  wa?^r 
hoine  merely  to  sliew  tlint  the  source  of  "'"j; 
consumed  Ina  city  is  "'•^"''""•J"  rf^^  fiaSu 
ful  inlluonco  upon  the  heallli  of  its  '»!'''';'"»"'•■ 
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per  gallon  :  and  that  the  impurity  in- 
creases according  to  the  lowness  of  si- 
tuation of  the  well,  the  proximity  of 
sewers  and  churchyards,  and  similar 
circumstances ;  and  is  greatest  when, 
in  consequence  of  dry  weather,  the  per- 
colation of  rain-water  is  small.  The 
impurities  consist  of  "sulphate  of  lime, 
carbonate  of  lime,  chloride  of  calcium, 
nitrates,  chloride  of  magnesium,  chlo- 
ride of  sodium,  and  probably  alkaline 
sulphate  and  phosphate,  with  some 
silica  and  traces  of  iron  and  organic 
matter."     In  considering  the  source 
of  the  nitric  acid,  one  of  the  most  im- 
portant of  the  foreign  ingredients,  and 
which  occasionally  exceeds  3J  grains 
per  gallon,  he  remarks  that  as  this 
acid  has  never  been  found  in  water 
from  wells  in  country  places,  it  can- 
not be  derived  from  the  atmosphere, 
but  must  proceed  from  the  excretions 
of  the  human  beings  inhabiting  the 
towns.  "  Animals  throw  off  from  their 
system  a  portion  of  their  bodies  which 
requires  change,  in  the  form  of  a  solu- 
ble substance,  urea,  which,  when  al- 
lowed to  remain  in  the  air  in  contact 
with  water,  is  converted  into  carbonate 
of  ammonia  (smelling  salts).  Now, 
ammonia,  even  in  the  laboratory,  if  we 
supply  it  with  oxygen,  can  be  converted 
readily  into  nitric  acid.  .  .  .  With  re- 
gard to  the  source  of  the  other  consti- 
tuents in  the  well-waters,  it  appears 
sufficiently  obvious,  that  if  we  can 
trace  one  of  them  to  impure  sources, 
the  others  may  also  be  derived  from 
the  same  localities.    I  am  therefore  of 
opinion,  that  the  contents  of  our  com- 
mon sewers,  and  of  the  outlets  for  the 
discharge  of  the  waste  fluids  of  our 
dwellings,  filter,  in  a  greater  or  less 
degree,  into  the  wells  of  the  city,  the 
waters  of  which,  therefore,  contain  a 
portion  in  solution  of  human  excre- 
tions." 

The  practical  conclusions  drawn  by 
Dr  Thomson  on  this  subject  are  of  wide 
application,  and  deserve  to  be  quoted 
entire: — 

"  We  have  various  grounds,"  says 
he,  "for  drawing  conclusions  with  re- 
ference to  the  influence  of  substances 
on  health.  If  a  substance  is  not  ne- 
cessary to  the  human  system,  its  omis- 


sion from  the  food  is  a  judicious,  if  not 
an  imperative,  proceeding.    In  these 
wells,  sulphate  of  lime  is  an  abundant 
constituent,  but  it  is  not  required  by 
the  animal  economy ;  and  this  form  of 
lime  is  an  objectionable  one,  upon  the 
ground  that  it  is  not  very  soluble  in 
water.    Lime  in  all  forms,  when  used 
in  excess  in  the  food,  is  highly  objec- 
tionable, as  it  is  very  frequently  the 
cause  of  gravel  and  stone,  and  enters 
into  the  composition  of  many  concre- 
tions which  gather  in  the  human  sys- 
tem. So  powerful  is  its  influence,  that, 
when  a  person  has  been  recovering 
from  this  painful  disorder,  a  recurrence 
of  the  disease  in  all  its  violence  has 
been  occasioned  by  the  presence  of  even 
a  small  quantity  of  lirae  in  the  water 
used  to  drink.    It  follows,  then,  that 
the  less  the  proportion  of  lime  is  in 
water,  the  better  it  is  fitted  for  such 
cases  ;  but  although  this  disease,  in  its 
most  aggravated  form,  is  fortunately 
not  common,  the  deposition  of  minute 
concretions  of  lime  is  far  from  being 
a  rare  occurrence.    In  country  situa- 
tions in  the  lowlands,  the  wells  often 
contain  much  lime  in  solution,  and  the 
inhabitants  do  not  appear  to  be  liable 
to  gravel ;  but  they  are  placed  in  to- 
tally distinct  circumstances  from  the 
dwellers  in  a  large  and  pojjulous  city. 
To  appreciate  this  statement,  we  have 
only  to  recollect  that  the  mean  dura- 
tion of  life  in  the  country  parts  of  Eng- 
land and  Wales  is  about  forty-five 
years,  while  in  Glasgow  it  is  under 
thirty  years.    Hence,  as  city  people 
are  much  more  exjjosed  to  the  causes 
of  death,  their  constitutions  are  not  so 
robust  as  the  inhabitants  of  the  coun- 
try; and  influences  which,  in  the  coun- 
try, do  not  apparently  exorcise  any 
prejudicial  efi'oct,  may,  in  the  altered 
circumstances  of  the  town,  be  highly 
dangerous.  It  is  certain  that  calculous 
diseases  are  of  frequent  occurrence  in 
our  infirmary  ;  and  I  am  informed  by 
a  distinguished  surgeon  of  this  city, 
that  many  cases  come  from  those  parts 
of  Ayrsliire  where  the  waters  used  are 
imjiuro. 

"  The  fact  that  nitric  acid  exists  in 
our  wells,  alfords  evidence  that  foreign 
matter,  from  the  most  impure  sources, 
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has  free  access  into  their  waters  ;  and 
although  none  of  these  substances  are 
direct  poisons,  when  taken  in  minute 
quantities,  yet  we  Icnow  that  they  .do 
not  exist  in  our  food,  and  are  rather 
opposed  than  favourable  to  health. 
The  minute  nature  of  an  impurity  is 
not,  however,  calculated  to  fortify  us 
with  security  against  its  possible  dan- 
ger, when  we  call  to  mind  that  an 
imperceptible  portion  of  small-pox 
matter  on  the  lancet  point,  is  sufficient 
to  subject  to  mortality  an  entire  na- 
tion.''* 

Glasgow  is  now  abundantly  supplied, 
with  pure  water  from  Loch  Katrine. 

With  regard  to  such  fermented  li- 
quors as  porter,  ale,  spirits,  and  wine, 
much  care  is  necessary  on  the  part  both 
of  invalids  and  of  healthy  persons  ;  be- 
cause much  good  or  evil  may  be  done 
by  these  drinks  when  properly  or  im- 
properly administered. 

The  primary  effect  of  all  distilled 
and  fermented  liquors  is  to  stimulate 
the  nervous  system  and  quicken  the  circu- 
lation. In  all  conditions,  therefore,  in 
which  the  action  of  these  requires  to 
be  increased  or  supported,  they  are 
calculated  to  be  useful;  and,  on  the 
contrary,  where  it  requires  to  be 
soothed  and  abated,  they  are  sure  to 
be  prejudicial. 

Among  the  higher  classes,  it  is  com- 
mon to  give  children  an  allowance  of 
wine  every  day  from  a  vei-y  early  age. 
To  determine  the  proprietyof  doing  so, 
let  us  examine  what  is  then  their  consti- 
tutional state.  In  infancy  and  child- 
hood the  circulation  is  rapid  and  easily 

*  This  lllustrnllon,  adiluccd  in  f.ivour  of  a  true 
conclusion,  iipiwnrs  to  us  to  lie  rounded  upon  a  false 
anaUigv.  The  matter  of  .small-pox  exerts  upon  tlic 
Bvslem'nn  inllucncc  of  a  specKlc  kind  (annlog-ous.  in 
sonic  measure,  to  {hi\t  exerted  by  leaven  on  dougli), 
bv  means  of  which  the  qnantitv  of  the  matter  la  lu- 
creased,  and  its  action  exteudet'l  to  the  whole  orga- 
nism. It  is,  as  it  were,  planted  in  the  system,  where, 
flndlns  acoURcnial  soll.it  Inkea  root,  and  produces 
apleutlful  crop  of  pustules,  each  siuple  pustulecon- 
tainiuf;  much  nioro  matter  than  was  originally  ino- 
culated. IJut  the  action  producetl  by  inorganic  im- 
inirities  is  widely  dilTeront.  Sulphate  of  lime  and 
cliioride  of  calcium,  when  talien  up  liy  the  absor- 
bents, do  not  propapate  tlieniselves,  and  never  give 
rise  to  more  suiphalo  of  lluio  and  nioro  chloride  of 
calcium.  On  the  contrary,  tbcy  are  speedily  ex- 
lielled  through  Iho  bowels  and  kidneys,  and  produce 
an  iniurious  cfl'ect  only  wlien,  by  loug-coutlnued 
use.  tlioy  alter  the  composition  of  tiie  h  ood,  or  act 
Iniurlously  upon  the  nervous  system.  Ilut  even  in 
such  cases,  It^s  generally  sumclent  lo  stop  Iho  sup- 
ply of  tho  salts  in  order  to  restore  health. 


excited,  and  the  nervous  system  is 
strongly  acted  upon  even  by  slight  ex- 
ternal impressions.  Hence,  slender 
causes  of  irritation  readily  excite  fe- 
brile and  convulsive  disorders.  The 
object  of  the  parent,  therefore,  ought 
to  be,  not  to  stimulate,  but  rather  to 
abate,  nervous  and  vascular  action. 
Wine,  accordingly,  is  not  only  unne- 
cessary, but  positively  detrimental  to 
children,  and  it  is  wrong  to  accustom 
them  to  it.  There  are  individual  chil- 
dren, no  doubt,  who  are  so  imperfectly 
and  sluggishly  constituted  as  to  require 
some  stimulus  to  rouse  the  system  to 
healthy  action,  and  to  whom  wine  is 
beneficial  as  a  medicine.  But  these 
are  exceptions  to  the  general  rule,  and 
to  them  it  should  be  given  only  under 
medical  sanction. 

In  youth,  the  natural  tendency  of 
the  constitution  is  still  to  excitement ; 
and  consequently,  as  a  general  rule, 
the  stimulus  of  fermented  liquors  is 
injurious.  During  rapid  growth,  how- 
ever, the  animal  functions  are  some- 
times so  enfeebled  by  the  great  de- 
mands made  upon  them,  that  not  only 
a  full  supply  of  nourishing  food,  but 
also  an  allowance  of  wine  and  malt 
liquor,  is  required  for  a  time  to  sustain 
their  energy.  In  this  case,  the  bene- 
ficial influence  of  the  fermented  drinks 
is  indicated  by  their  giving  tone  to 
the  system  without  raising  the  pulse 
or  increasing  nervous  sensibility  ;  but 
whenever  either  of  these  effects  is  pro- 
duced, the  employment  of  such  drinks 
should  be  partially  or  wholly  discon- 
tinued. 

In  mature  age,  when  digestion  is 
good  and  the  system  in  full  vigour,  if 
the  mode  of  life  be  not  too  exhausting, 
the  nervous  functions  and  general  cir- 
culation are  in  their  best  condition, 
and  require  no  stimulus  for  their  sup- 
port. The  bodily  energy  is  then  easily 
sustained  by  nutritious  food  and  a  re- 
gular regimen,  and  consequently  arti- 
ficial excitement  only  increases  the 
wasting  of  the  natural  strength. 
Where,  however,  the  system  has  been 
long  accustomed  to  the  use  of  wine,  it 
will  in  general  bo  better  to  leavc.it 
off  gradually  than  to  make  a  sudden 
change.    In  old  age,  when  the  powers 
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of  life  begin  to  fail,  moderate  stimulus 
may  be  used  with  evident  advantage. 

If  it   be   said  that  this  doctrine 
amounts  to  a  virtual  prohibition  of 
wine  and  stimulant  liquors,  I  admit 
at  once,  that,  where  the  whole  animal 
functions  go  on  healthfully  and  ener- 
getically without  them,  their  habitual 
use  is,  in  my  opinion,  adverse  to  the 
continuance  of  health.    But  there  are 
many  constitutions  so  inherently  de- 
fective in  energy,  as  to  derive  benefit 
from  a  moderate  daily  allowance  of 
wine  ;  and  there  are  many  situations 
in  which  even  the  healthiest  derive 
additional  security  from  its  occasional 
use.    If,  for  example,  a  healthy  per- 
son be  exposed  to  unusual  and  conti- 
nued exertion  in  the  open  air,  or  to 
the  influence  of  anxious  and  depressing 
watchfulness,  a  moderate  quantity  of 
wine  along  with  his  food  may  become 
the  means  of  warding  off  actual  dis- 
ease, and  enabling  him  to  bear  up  un- 
injured, where  without  it  he  would 
have  given  way.    This  preservative 
influence  has  been   so  often  expe- 
rienced, that  it  is  impossible  to  deny 
its  reality ;  and  we  refer  to  the  in- 
stance of  the  Nimes  prison,  quoted 
above,  as  a  case  in  point. 

W  hile,  then,  I  consider  every  kind 
of  stimulating  liquors  as  both  useless 
and  hurtful,  in  cases  where,  without 
them,  the  system  is  healthful  and  en- 
ergetic, I  can  see  no  reason  why  their 
temperate  use  in  circumstances  of  an 
opposite  nature  should  be  denied. 
Many  weak  constitutions  and  many  in- 
valids are  benefited  by  wine,  and  all 
that  can  reasonably  be  demanded  is, 
that  it  shall  not  be  abused. 

Continued  and  severe  exertion,  whe- 
ther of  body  or  of  mind,  often  exhausts 
the  system  so  much  as  to  render  the 
temporary  use  of  wine,  and  even  of 
spirits,  not  only  harmless,  but  posi- 
tively beneficial;  but  in  these  cases 
they  should  be  considered  as  medi- 
cines, and  care  should  be  taken  not 
to  carry  the  stimulus  too  far.  That, 
in  some  circumstances,  stimulus  is 
really  required,  is  shewn  by  the  ease 
with  which  the  system  bears  its  effects. 
I  have  known  a  delicate  lady,  during 
recovery  from  fever,  take  to  the  ex- 


tent of  a  bottle  of  madeira  in  twenty- 
four  hours,  without  producing  the 
least  undue  excitement  of  either  the 
mind  or  the  pulse,  but  rather  the  con- 
trary— it  soothed  the  mind  and  re- 
duced the  pulse ;  and  this  I  take  to  be 
in  all  circumstances  tlie  true  test  of 
the  propriety  of  using  wine  or  spirits. 

The  same  principle  explains  the 
well-known  fact  that  many  sportsmen, 
who,  while  leading  a  sedentary  life  in 
town,  are  easily  affected  by  even  a 
small  quantity  of  spirits,  yet  bear 
triple  the  quantity,  with  apparent 
impunity,  under  the  influence  of  in- 
spiriting  exercise  in  a  pure  mountain 
air.  On  resuming  their  former  habits, 
they  are  again  affected  by  spirits  as 
readily  as  before. 

As  a  support  to  the  system  in  cases 
which  require  it,  wine  is,  in  general, 
far  preferable  to  spirits  of  any  de- 
scription.   The  former,  when  season- 
ably used,  communicates  a  more  health- 
ful and  permanent  tone  to  the  frame  ; 
while  spirits  impart  a  strong  and  un- 
natural stimulus,  which  is  sooner  or 
later  followed  by  collapse  and  debility 
— and  hence  the  incessant  craving  for 
more  when  the  system  has  once  been 
accustomed  to  them.    Ardent  spirits, 
therefore,  should  be  used  only  as  a 
medical  remedy.  At  present,  however, 
this  is  so  far  from  being  the  case,  that 
they  are  resorted  to  on  all  occasions, 
mournful  and  convivial,  as  if  they  were 
alike  a  specific  against  every  evil,  and 
an  enhancer  of  every  joy.    Among  the 
poor,  especially,  whisky  or  gin  is  con- 
sidered a  sovereign  remedy  for  every 
disease.    Even  to  infants  it  is  admi- 
nistered  with  a  recklessness  which  sa- 
vours sU-ongly  of  barbarism  ;  and,  as 
might  be  expected,  the  consequences 
are  deplorable.     Among  the  higher 
classes,  too,  brandy  and  strong  stimuli 
are  in  more  frequent  use  than  they 
ought  to  be;  and  medical  men  should 
bo  on  their  guard  against  directly  or 
indirectly  encouraging  in  tlieir  pa- 
tients a  practice  so  utterly  destructive 
to  health  and  happiness.    For  it  is  to 
be  feared  that,  in  some  instances,  the 
stimulant  bitters  and  anti-spnsmodics, 
60  generally  had  recourse  to  in  indi- 
gestion and  nervous  distifises,  have  had 
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an  unsuspected  share  in  the  formation 
of  a  habit  of  intemperance. 

Of  late  years,  great  exertions  have 
been  made,  both  in  this  country  and 
in  America,  to  warn  the  public  against 
indulging  in  the  use  of  ardent  spirits ; 
and  powerful  facts  and  arguments,  as 
well  medical  as  moral,  have  been  ad- 
duced to  demonstrate  the  unspeakably 
£(reater   advantages   of  temperance. 
These  efforts  have  been  followed  with 
considerable  success,  and  the  good  al- 
ready done  is  very  great.    In  Ireland, 
especially,  the  reformation  which  was 
effected  in  the  habits  and  morals  of  the 
people  under  the  total-abstinence  sys- 
tem so  energetically  and  eloquently 
advocated  by  Father  Mathew,  was  such 
as  almost  to  surpass  belief  from  its  ex- 
tent and  universality,  and  to  be  highly 
gratifying    to    every  philanthropic 
mind.    It  is  probable,  however,  that 
the  good  thus  achieved  would  have 
been  still  greater,  and  more  perma- 
nent, if  mere  abstinence  from  intoxi- 
cating liquors  had  not  been  so  exclu- 
sively inculcated,  and  if  the  advocates 
of  reform  had  concerned  themselves 
more  in  improving  the  general  charac- 
ter, as  the  surest  road  to  reformation, 
and  in  providing  resources  by  means  of 
which  the  reformation,  when  once  effected, 
might  be  fully  confirmed.    The  tempe- 
rance which  is  produced  by  elevation 
of  mind,  and  an  improved  state  of 
moral  feeling,  will  be  not  only  much 
more  beneficial  in  its  consequences, 
but  infinitely  more  proof  against  temp- 
tations, than  that  which  is  observed 
merely  in  f  ulfiment  of  a  vow  ;  and 
unless  something  be  substituted  for  the 
enjoyment  which  is  withdrawn,  the 
danger  of  a  relapse  will  continue  to 
he  great.     The  justice  of  these  re- 
marks has  unfortunately  been  confirm- 
ed by  the  backsliding  of  many  of  the 
Irish  into  their  former  intemperate 
habits.  The  wide-spread  misery  which 
afllicted  their  unhappy  country  may, 
in  this  instance,  have  been  the  chief 
cause  of  the  relapse ;  still  we  can 
not  help  ascribing  much  influence  to 
the  want  of  the  more  deep-seated  mo- 
tives which  have  just  been  mention- 
ed    The  importance  of  these  is  per- 
haps not  sulticientiy  recognised  in  the 


otherwise  valuable  labours  of  Tem- 
perance Societies  :  but  the  institution 
of  reading-rooms  accessible  to  the  poor 
at  a  trifling  expense  is  an  important 
step  in  the  right  direction,  and  every 
one  must  have  rejoiced  to  witness  the 
powerful  and  successful  efforts  lately 
made  to  provide  parks  and  pleasure- 
grounds  for  the  recreation  of  the  people 
in  large  towns.    Those  occasional  ex- 
hibitions of  manufactured  articles, 
curiosities,  and  objects  of  art,  which 
were  commenced  about  twenty  years 
ago  in  the  Mechanics'  Institutions  of 
Manchester,  Liverpool,  and  Leeds,  and 
have  been  visited  by  vast  multitudes 
of  work-people  and  their  families,  are 
also   worthy  of  high  commendation. 
Cheap  trips  by  railway  or  steam-boat 
to  places  remarkable  for  scenery  or 
other  interesting  features,  are  another 
excellent  means  of  promoting,  both 
physically  and  morally,  the  cause  of 
temperance  ;  and  I  doubt  not  that,  ere 
long,  many  new  sources  of  recreation 
to  the  lower  classes  will  be  provided. 
If  to  the  boundless  supplies  of  cheap 
and  excellent  literature  that  now  issue 
from  the  press,  an  efficient  system  of 
national  education  were  added,  the  in- 
crease of  sobriety,  consequent  on  these 
and  other  appliances,  would  be  such 
as  to  make  posterity  look  back  with 
surprise  or  incredulity  upon  the  bar- 
barous intemperance  of  the  present 
and  former  times. 

Many  persons  imagine  that  spirits, 
taken  in  moderate  quantity,  cannot  be 
injurious,  because  they  feel  no  immediate 
bad  effects  from  their  use.  But  if  the 
fundamental  principle  which  I  have 
advanced  be  sound,  and  if  all  the  func- 
tions of  the  system  are  already  vigor- 
ously executed  without  the  aid  of  spi- 
rits, their  use  can  be  followed  by  only 
one  eSect— morbid  excitcmmt ;  and  it 
is  in  vain  to  contend  against  this  ob- 
vious truth.  The  evil  attending  their 
unnecessary  use  may  not  be  felt  at  the 
moment,  but  nevertheless  it  exists; 
and  for  demonstrative  proof  of  t_he 
fact,  wo  are  again  indebted  to 
Beaumont.  On  examining  St  Martm  s 
stomach  after  he  had  been  indulging 
freely  in  ardent  spirits  for  several  days, 
Dr  Beaumont  found  its  mucous  mem- 
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brane  covered  with  erythematic  (m&ava- 
vaa.torj)a7id  aphthous  (ulcerons)patches, 
the  secretions  vitiated,  and  the  gastric 
juice  diminished  in  quantity,  viscid, 
and  unhealthy ;  although  St  Martin 
still  complained  of  nothing,  not  even  of 
impaired  appetite.  Two  days  later, 
when  the  state  of  matters  was  aggra- 
vated, "  the  inner  membrane  of  the  sto- 
mach tvas  unusually  morbid,  the  erythe- 
matic appearance  more  extensive,  the 
spots  more  livid  than  usual:  from  the  sur- 
face of  some  of  them  exuded  small  drops 
ofgrumous  blood;  the  aphthous  patches 
were  larger  and  more  numerous, — the 
mucous  covering  thicker  than  common, 
and  the  gastric  secretions  much  more  vi- 
tiated. The  gastric  fluids  extracted  tvere 
mixed  with  a  largeproportion  of  thick  ropy 
mucus,  and  a  considerable  muco-purulent 
discharge  slightly  tinged  with  blood,  re- 
sembling the  discharge  from  the  bowels  in 
some  cases  of  dysentery.  Notwithstand- 
ing this  diseased  appearance  of  the 
stomach,  no  very  essential  aberration 
of  its  functions  was  manifested.  St 
Martin  complained  of  no  symptoms  in- 
dicating any  general  derangement  of 
the  system,  except  an  uneasy  sensation 
and  a  tenderness  at  the  pit  of  the  sto- 
mach, and  some  vertigo,  with  dimness 
and  yellowness  of  vision,  on  stooping 
down  and  rising  again;  had  a  thin 
yellowish-brown  coat  on  his  tongue, 
and  his  countenance  was  rather  sallow ; 
pulse  uniform  and  regular,  appetite 
good ;  rests  quietly,  and  sleeps  as 
usual."    (P.  250.) 

_  I  have  marked  part  of  this  quota- 
tion in  italics,  because  it  cannot  be 
too  attentively  considered  by  those 
who  contend  that  the  stimulus  of  spi- 
rits is  not  injurious  to  the  stomach  or 
general  health,  except  where  the  mis- 
chief shews  itself  by  palpable  external 
signs.  Here  we  have  incontestable 
proof  that  disease  of  the  stomach  was 
induced,  and  going  on  from  bad  to 
worse,  in  consequence  of  indulgence 
in  ardent  spirits,  although  no  promi- 
nent symptom  made  its  appearance, 
and  St  Martin  was  in  his  general  lia- 
bits  a  healthy  and  sober  man.  And 
if  such  be  the  results  of  a  few  days  of 
intemperance  in  a  person  of  a  sound 
constitution,  it  is  impossible  to  deny  | 


that  continued  indulgence  must  be  fol- 
lowed by  more  serious  evils,  whether 
these  shew  themselves  from  the  first 
by  marked  external  signs  or  not. 

After  a  few  days  of  low  diet  and  the 
use  of  mild  diluents,  the  coats  of  St 
Martin's  stomach  were  seen  to  resume 
their  healthy  appearance :  the  secre- 
tions became  natural,  the  gastric  juice 
clear  and  abundant,  and  the  appetite 
voracious.  Dr  Beaumont  adds,  that, 
in  the  course  of  his  experiments,  dis- 
eased appearances  of  a  similar  kind 
were  frequently  observed — generally, 
but  not  always,  after  some  appreciable 
cause.  "  Improper  indulgence  in  eat- 
ing and  drinking  has  been  the  most 
common  precursor  of  these  diseased 
conditions  of  the  coats  of  the  stomach. 
The  free  use  of  ardent  spirits,  wine,  beer, 
or  any  intoxicating  liquor,  when  conti- 
nued for  some  days,  has  invariably  pro- 
duced these  morbid  changes.  Eating  vo- 
raciously or  to  excess,  swallowing  food 
coarsely  masticated  or  too  fast,"  "almost 
invariably  produce  similar  effects,  if 
repeated  a  number  of  times  in  close 
succession."  (P.  252.)  These  obser- 
vations require  no  comment  ;  their 
practical  bearing  must  be  obvious  to 
all  who  are  willing  to  perceive  it. 

I)r  Beaumont  had  also  frequent  oc- 
casion to  remark,  that,  when  stomachic 
disorder,  attended  with  febrile  symp- 
toms, was  present,  the  mucous  coat  of 
the  stomach  presented  distinct  appear- 
ances of  disease.  He  frequently  saw 
it,  for  example,  red,  irritable,  and  dry; 
and  on  the  food  touching  it,  no  gastric 
juice  exuded,  and,  consequently,  any 
food  taken  lay  long  undigested.  But 
after  the  diseased  action  was  subdued 
by  regimen  and  medicine,  the  gastric 
juice  again  flowed  readily,  and  diges- 
tion went  on  as  vigorously  as  before. 
Even  anger  and  violent  mental  emo- 
tions sometimes  produced  the  ai)poar- 
ances  just  mentioned,  and  gave  rise  to 
temporary  indigestion.  These  obser- 
vations shew  tlie  futility,  not  to  say 
mischief,  of  administering  food  during 
fever  and  other  diseases  by  way  of 
supporting  the  strength,  when,  from 
the  deficiency  of  the  gastric  juice,  it 
cannot  bo  digested,  and  can  only  add  to 
the  existing  irritation.  In  this  state 
  M  ' 
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however,  bland  fluids  are  very  suit- 
able ;  because  they  allay  irritation, 
and  are  almost  entirely  absorbed  with- 
out requiring  to  be  digested. 

The  condition  of  the  stomach  above 
described,  and  the  consequent  failure 
and  vitiation  of  the  gastric  secretion, 
induced  by  drinkingardent  spirits,and 
by  general  intemperance,  explain  at 
once  the  miserable  digestion  and  im- 
paired appetite  of  the  habitual  drunk- 
ard ;  and  it  would  be  well  for  those 
who  are  in  danger  of  becoming  the 
victims  of  the  habit,  were  they  early 
impressed  with  some  of  these  striking 
and  important  truths.    The  facts  men- 
tioned by  Dr  Beaumont  bear  more  par- 
ticularly upon  the  immediate  bad  ef- 
fect of  alcoholic  liquors  upon  the  sys- 
tem ;  but  there  is  evidence  not  less  con- 
vincing of  their  moredistant  deleterious 
effects.     The   readiness  with  which 
draymen  and  others,  who  are  in  the 
liabit  of  drinking  large  quantities  of 
porter,  succumb  to  the  slightest  inju- 
ries— a  mere  scratch  or  bruise  being 
frequently  followed  by  erysipelatous 
inflammation,  ending  in  death — has 
long  been  remarked  by  London  prac- 
titioners; and  every  medical  man  must 
have  seen  numerous  cases  in  which  a 
"  bad  habit  of  body,"  influencing  most 
unfavourably  the  course  of  disease,  was 
the  result  of  habitual  over-indulgence 
in  intoxicating  liquors. 

That  spirits  or  wine  may  be  advan- 
tageously employed,  under  peculiar 
circumstances,  for  raising  the  animal 
heat,  cannot  be  denied;  and  in  this 
way  a  feeling  of  chilliness  may  be  re- 
moved, which,  had  it  been  allowed  to 
continue,  might  have  ended  in  inflam- 
matory disease.    A  cup  of  warm  cof- 
fee, or  a  basin  of  hot  soup,  would, 
however,  in  general,  answer  the  im- 
mediate purpose  equally  well,  and  be 
more  permanent  in  their  effects.  A 
writer  in   the  British  and  Foreign 
Medico-Chirurgical  Review  (vol.  iii-, 
No.  v.,  p.  Ill),  gives  the  following  ex- 
tract from  a  private  letter  of  Sir  John 
Richardson,  bearing  upon  the  point 
under  discussion.    "  I  nm  quite  satis- 
fied," says  Sir  John,  "  that  spirituous 
liquors,  though  they  give  a  temporary 
stimulus,  diminish  the  power  of  resist- 


ing cold.    Plenty  of  food  and  sound  di- 
gestion are  the  bestsources  of  heat;  and 
a  Canadian,  with  seven  or  eight  pounds 
of  beef  or  venison  in  his  stomach,  will 
resist  the  greatest  degree  of  natural 
cold,  in  the  open  air,  and  thinly  clad, 
if  there  be  not  a  strong  wind.  We 
found,  on  our  northern  journey,  that 
tea  was  much  more  refreshing  than 
wine  or  spirits,  which  we  soon  ceased 
to  care  for,  while  the  craving  for  tea 
increased."    The  reviewer  adds  :  "  We 
have  had  personal  assurance  to  the 
same  effect  from  Dr  Richard  King, 
who  accompanied  Sir  George  Back  in 
his  overland  expedition  in  search  of 
Sir  John  Ross;  and  he  further  men- 
tioned,  that  whereas  he  had  been  pre- 
viously accustomed  to  reject  every  par- 
ticle of  fat,  owing  to  the  dislike  he  felt 
for  it,  he  found  himself  able,  during 
his  Arctic  journey,  to  eat  any  amount 
of  it  with  relish,  and  even  experienced 
a  positive  craving  for  it."    We  con- 
tinue the  quotation,  as  it  still  bears 
upon  the  subject,  and  gives  additional 
corroboration  to  the  views  expressed 
in  former  parts  of  this  work  :  "  Every- 
thing seems  to  point,"  says  the  writer, 
"  to  the  oleaginous  articles  of  diet,  as 
those  best  adapted  to  sustain  the  ani- 
mal temperature;  the  disposition  to 
employ  them,  and  the  power  of  assi- 
milating them,  increasing  with  the  de- 
mand for  the  generation  of  heat.  M'e 
shall  add  one  more  testimony  to  the 
same  effect.    Not  long  since,  we  feU 
in  with  an  intelligent  man  of  above 
seventy  years  of  age,  who  had  spent 
more  than  fifty  winters  as  a  fowler  on 
the  southern  coast  of  England.    It  is 
well  known  that  this  pursuit  is  more 
successful  in  proportion  to  the  severity 
of  the  weather,  a  larger  number  of 
birds  being  driven  to  the  south  the 
more  intense  the  cold  of  winter.  Our 
informant  had  frequently  been  out  for 
a  fortnight  at  a  lime,  without  lying 
down,  save  in  his  boat,  and  scarcely 
ever  obtaining  warmth  from  a  fire; 
and  notwithstanding,  he  is  a  remark- 
ably hale  and  hearty  man  for  his  years. 
Being  himself  the  proprietor  of  a  pub- 
lic-house, he  cannot  be  supposed  to 
have  any  indisposition  to  the  use  of 
fermented  liquors,  in  which  he  indulges 


ON  THE  PROPER  REGULATION  OF  THE  BOWELS. 


179 


in  moderation;  but  his  very  explicit 
testimony  to  us  was,  that  although  the 
use  of  ale  or  brandy  might  seem  bene- 
ficial in  causing  the  cold  to  be  less  felt 
at  first,  so  that  when  out  for  a  day  or 
two  he  did  not  think  it  necessary  to 
abstain  from  it,  the  case  was  quite  re- 
versed when  the  duration  of  the  expo- 
sure was  prolonged,  the  cold  being 
then  more  severely  felt,  the  larger  was 
the  proportion  of  fermented  liquors 
taken.  And  he  further  stated,  that 
all  the  fowlers  who  had  been  accus- 
tomed to  employ  brandy  with  any  free- 
dom, when  out  on  prolonged  expedi- 
tions, had  died  early." 

If  it  be  asked,  whether  I  go  the 
length  of  proscribing  all  fermented 
liquors,  from  table-beer  upwards — I 
answer  that  I  do  not ;  I  merely  mean, 
that,  ivhere  the  general  health  is  perfect 
without  them,  they  ought  not  to  be  taken, 
because  then  their  only  effect  is  to  pro- 
duce unnatural  excitement.  But  where- 
ever  the  constitution  or  health  is  so 
deficient,  or  the  exertions  required  by 
the  mode  of  life  are  so  great,  that  the 
system  cannot  be  sustained  in  proper 
vigour  without  some  additional  stimu- 
lus, I  would  not  only  sanction  but  re- 
commend the  use  of  either  wine  or 
such  other  fermented  liquor  as  should 
be  found  by  experience  to  support  the 
strength,  without  quickening  the  circu- 
lation, eocciting  the  mind,  or  disordering 
the  digestive  functions.  If,  however, 
any  of  these  effects  should  be  pro- 
duced, I  would  consider  its  occurrence 
as  a  proof  that  the  stimulus  is  impro- 
per, and  cannot  be  too  soon  disconti- 
nued, or  at  least  diminished  to  such  a 
quantity  as  shall  be  consistent  with 
the  ordinary  action  of  the  animal  func- 
tions. 

It  may  be  alleged  that  a  glass  of 
brandy  after  a  heavy  dinner  facili- 
tates digestion,  and  therefore  cannot 
do  harm.  I  admit  at  once,  that,  when 
we  eat  too  much,  or  fill  the  stomach 
with  indigestible  food,  a  dram  of 
brandy,  from  its  temporary  stimulus 
enables  us  to  get  rid  of  the  load  sooner 
than  we  could  without  it.  But  it 
seems  to  me  a  far  wiser  plan  to  abstain 
from  eating  what  we  know  to  be  op- 


pressive to  the  stomach;  since  we  shall 
thus  attain  our  end  infinitely  better 
than  by  first  eating  a  heavy  meal  and 
then  taking  a  stimulus,  the  efficacy  of 
which  is  diminished  by  every  repeti- 
tion of  its  use.  If  we  were  compelled 
to  exceed  the  bounds  of  moderation  in 
eating,  there  would  be  some  apology 
for  our  conduct. 


CHAPTER  XV. 

ON  THE  PROPER  REGULATION  OP 
THE  BOWELS. 

Functions  of  the  intcBtines— The  notion  of  the  bowels 
bears  a  natural  relation  to  (he  Kind  of  diet— Illus. 
trations— And  also  to  the  state  of  the  excretions 
of  other  organs— Practical  conclusions  from  this 
—Different  causes  of  inactivity  of  the  bowels- 
Natural  aids  to  intestinal  action— General  ne 
gleet  of  them— Importance  of  hcalthv  action  of 
the  bowels— Pad  health  from  their  neglect— Im 
portance  of  the  excretion  by  the  mucous  mem- 
brane or  the  bowels— Indications  of  the  tono-ue 
—Caution  necessary  in  administering  purgatives 
-Use  of  air  in  the  bowels-Influence  of  the  brain 
on  the  bowels— Natural  me.ans  preferable  to  nur- 
gatives— Properuseof  the  latter— Judicious  man- 
agement of  the  bowels  peculiarly  important  at 
and  for  some  years  nfler  puberty- Rogi laritv  of 
their  action  desiralile— Influence  of  habit— Aids 
to  weak  nclion  should  vary  with  circumstances 
— Concluding  remarks. 
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Having  now  taken  a  general  view 
of  the  objects,  nature,  and  laws  of 
digestion,  and  of  the  structure  and 
mode  of  action  of  the  various  organs 
concerned  in  its  performance,  and  ex- 
pounded, as  well  as  I  could,  the  prin- 
ciples  on  which  our  conduct  ought  to 
be  regulated,  so  as  to  second  the  in- 
tentions of  Nature  for  our  welfare  and 
happiness,  I  have  only  to  add  a  few- 
practical  remarks  on  the  proper  man- 
agement of  the  bowels,  and  then  con- 
elude. 

The  proper  uses  of  the  intestines 
are,  as  we  have  seen,  \st,  To  take  a 

"^!.P<='-<'°''n.ance  of  digestion; 
Mly,_1o  afford  a  surface  for  the  ab- 
sorption of  the  nutritive  principles; 
and,  3<//y,  To  act  as  a  reservoir  for  the 
indigestible  residue  of  the  food,  and 
an  outlet  both  for  it  and  for  the  effete 
matter  which  requires  to  be  expelled 
trom  the  general  system.  The  pro- 
cesses of  cliylification  and  absorption 
having  been  already  treated  of,  it  is  in 
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the  third  capacity  only  we  have  now 
to  consider  the  intestinal  canal. 

Besides  the  bowels,  there  are  several 
other  channels  hy  which  the  waste 
materials  of  the  body  pass  out.  The 
most  important  of  these  are  the  sliin, 
the  lungs,  and  the  kidneys  ;  and  in 
certain  circumstances,  where  the  action 
of  one  of  them  is  impaired  or  repressed, 
the  natural  alliance  subsisting  among 
their  respective  functions  enables  the 
rest  to  come  to  its  assistance,  and  even 
for  a  time  to  supply  its  place.  Thus, 
when,  by  continued  exposure  to  cold, 
the  exhalation  from  the  skin  is  much 
diminished,  the  blood  is  thrown  in 
upon  the  internal  organs  in  larger 
quantity,  and,  as  a  consequence,  the 
urinary  secretion  and  the  exhalation 
from  the  lungs  are  both  increased,  and 
full  relief  to  the  system  is  temporarily 
obtained.  During  hot  weather,  on  the 
other  hand,  when  the  skin  is  in  high 
action,  and  perspiration  flowing  freely, 
the  urinary  secretion  is  greatly  les- 
sened.    The  same  principle  applies 
equally  to  the  case  of  the  bowels;  and 
hence,  the  sudden  application  of  cold 
to  the  surface  of  the  body,  and  conse- 
quent suppression  of  perspiration,  often 
increase  the  intestinal  secretions  to 
such  an  amount  as  to  induce  bowel 
complaint.     On  the  other  hand,  the 
action  of  the  bowels  excited  by  laxa 
tives,  tends  equally  to  diminish  the 
activity  of  the  skin  ;  and  here,  indeed, 
is  one  source  of  the  cooling  effect  of 
saline  purgatives  administered  in  fever 
and  inflammations. 

The  bowels  being  thus  the  outlet  of 
the  indigestible  portion  of  the  food, 
and  of  waste  matter  from  the  system, 
it  follows  that  in  health  their  action 
ought  to  bear  a  relation  to  the  kind  of 
aliment  used,  and  to  the  state  of  the 
other  excretory  functions ;  and  con- 
sequently, that  ivhat  may  constitute 
healthtj  action  at  one  time,  and  in  one 
individual,  may  be  very  far  from  pre- 
tentinq  the  same  character  at  another 
time,  'and  in  a  different  individual.  If, 
for  example,  a  person  bo  fed  chiefly  on 
milk  and  farinaceous  aliment,  which 
are  almost  entirely  appropriated  to  the 
nurposes  of  nutrition  and  the  goncra- 
hon  of  heat,  and  leave  very  little  resi- 


due, the  bowels,  having  little  to  throw 
out,  will  naturally  act  seldomer  and 
less  fully  than  when  the  diet  consists 
chiefly  of  bulky  and  innutritious  vege- 
tables, which  leave  a  large  portion  of 
indigestible  matter  to  be  evacuated. 
Most  persons  are  aware  of  the  diflfer- 
ence  of  effect  between  the  two  kinds 
of  diet,  but,  from  not  being  acquainted 
with  the  principle  on  which  it  depends, 
are  apt  to  conclude  that,  because  in 
the  first  case  the  bowels  act  less,  there- 
fore they  ought  to  be  assisted  by  laxa- 
tives.   The  inference,  however,  is  by 
no  means  necessarily  sound ;  because 
the  diminished  intestinal  action  conse- 
quent on  a  diet  which  is  almost  all 
assimilated,  is  then  the  natural  and 
healthy  result ;  and  accordingly,  where 
such  diet  is  required,  and  is  not  used  in 
excess,  the  mere  costiveness  is  attended 
with  no  injury  to  the  constitution. 
The  proper  conclusion  to  be  drawn 
from  it  is,  that  the  permanent  and  ex- 
clusive use  of  concentrated  food  is  not 
in  harmony  with  the  structure  and 
functions  of  our  digestive  and  assimi- 
lating organs,  and  that  therefore,  in- 
stead of  continuing  their  use,  and 
merely  resorting  to  purgatives  to  ex- 
cite an  action  for  the  removal  of  a 
residue  which  does  not  exist,  reason 
demands  that  we  should  select  a  diet 
better  adapted  to  the  constitution  and 
laws  of  the  organism  by  which  it  is 
to  be  acted  upon. 

The  same  remark  applies  to  those 
who  are  accustomed  to  dine  chiefly  on 
animal  food,  and  rice  or  bread,  with- 
out any  sufficient  admixture  of  herba- 
ceous or  other  comparatively  innutri- 
tious substances.  If,  in  such  circum- 
stances, the  aliment  be  almost  entirely 
converted  into  nourishment  and  ab- 
sorbed, it  follows  of  necessity  that  little 
will  remain  to  be  thrown  out  of  the 
body,  beyond  the  excretions  of  the  mu- 
cous surface  and  the  liver  and  pan- 
creas, and  that  the  bowels  will  act  less 
than  with  a  diflerent  kind  of  diet.  I 
once  met  with  a  very  ."lingular  case 
somewhat  of  this  nature,in  which  there 
was  no  relief  from  the  bowels  for  six 
weeks,  and  then  only  in  the  form  of 
little  hard  balls,  resembling  the  excre- 
ment of  the  sheep.  However  incredible 
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this  statement  may  appear,  I  have  rea- 
son to  believe  in  its  perfect  accuracy  ; 
but  I  scarcely  need  add  that,  in  this  in- 
stance, both  health  and  nutrition  were 
seriously  impaired.  If  the  state  of  the 
constitution  at  the  time  be  such  as  to 
require  the  exclusive  use  of  this  kind 
of  aliment,  forced  action  of  the  bowels 
by  purgatives  will  not  be  needed,  be- 
cause their  slowness  will  be  natural 
and  healthy.  But  if  no  such  diet  be 
requisite,  then  the  proper  remedy  is 
not  to  excite  the  bowels  by  irritating 
purgatives,  but,  if  possible,  to  remove 
the  cause  of  the  intestinal  inactivity 
by  a  better  regimen,  and  by  medical 
treatment  suited  to  the  nature  of  the 
disease. 

It  may  be  objected  to  this,  that 
there  are  many  instances  in  which  the 
stomach  is  unable  to  digest  any  herba- 
ceous or  bulky  food,  and  in  which,  con- 
sequently, the  diet  cannot  be  altered 
without  injury.  I  admit  that,  in  the 
present  state  of  society,  where  the  laws 
of  the  animal  economy  are  so  generally 
disregarded,  cases  of  this  kind  are  not 
uncommon  ;  but  their  number  would 
be  greatly  reduced  if  a  proper  mode 
of  life  were  systematically  adopted, 
and  that  regard  paid  to  the  conditions 
of  health  which  their  intrinsic  import- 
ance deserves.  There  are  very  few  in- 
dividuals who,  when  in  health,  and 
with  the  aid  of  a  proper  regimen,  can- 
not digest  aliment  suited  to  the  na- 
tural constitution  of  the  stomach  and 
bowels;  and  when  such  cases  do  occur, 
they  constitute  exceptions  to  the  gene- 
ral rule,  and  must,  of  course,  be  treated 
either  by  the  use  of  laxatives,  or  by 
such  other  remedies  as  the  circum- 
stances may  require. 

As  the  frequency  and  amount  of 
the  intestinal  evacuations  may  thus 
vary  according  to  the  nature  of  the 
diet,  without  necessarily  involving  any 
disturbance  of  health,  so  may  they  also 
vary  according  to  the  stale  of  the  other 
excretions;  and  hence,  again,  may  be 
deduced  the  absurdity  of  considering 
the  same  standard  as  applicable  alike 
to  all  persons,  times,  and  circum- 
stances. It  is  a  prevalent  notion  that 
the  bowels  should  act  at  least  once 
in  twenty-four  hours;  and  there  are 


thousands  of  persons  who,  if  they  fail 
to  do  so  under  any  circumstances,  im- 
mediately resort  to  the  use  of  purga- 
tives, and  who  consider  this  regular 
repetition  of  medicine  as  hai'dly  less 
necessary  to  their  continued  existence 
than  the  daily  repetition  of  their  din- 
ner.     In  Britain  this  practice  has 
amounted  almost  to  a  mania  both  in 
and  out  of  the  profession;  and  in  many 
instances  its  consequences  have  been 
disastrous.    So  far  from  daily  evacu- 
ations being  required  in  all  cases  and 
under  all  circumstances,  their  occur- 
rence would  frequently  be  attended 
with  disadvantage.    There  are  many 
constitutions  in  which  the  most  vigor- 
ous health  is  enjoyed,  where  the  bowels 
act  only  once  in  two  or  even  three 
days,  and  where  a  daily  evacuation 
would  be  an  indication  of  some  bodily 
disorder.   In  such  individuals  the  fre- 
quent use  of  purgatives  can  lead  to 
nothing  but  mischief.    In  like  man- 
ner, when,  from  continued  exertion, 
perspiration  is  kept  unusually  active, 
the  excretion  from  the  bowels  may  be 
proportionally  diminished,  not  only 
without  injury,  but  even  with  advan- 
tage to  the  health;  because,  if  the  same 
waste  were  to  go  on  by  the  bowels  as 
before,  and  the  increased  exhalation 
from  the  skin  were  also  to  continue, 
the  system  would  speedily  become  re- 
duced.   In  consumption,  for  example, 
exhausting  bowel-complaint  and  pro- 
fuse perspiration  are  frequently  ob- 
served to  alternate,  and  whatever  re- 
medy is  given  to  check  the  one  gene- 
rally aggravates  the  other.     But  if 
loth  were  to  run  their  course  together 
instead  of  singly,  how  much  more  ra- 
pidly would  the  system  be  undermined ! 

From  this  relation  between  the  dif- 
ferent excretory  functions,  it  follows 
that,  wlien  sluggishness  of  the  bowels 
in  induced  by  excess  in  another  excre-  ■ 
tion,  the  first  step  should  be  to  remove 
or  diminish  the  unnatural  stimulus 
which  lias  occasioned  that  excess,  bo- 
fore  attempting,  by  means  of  purga- 
tives, to  force  the  bowels  to  act.  If 
the  cause  which  has  produced  the  de- 
viation from  the  due  proportion  of 
the  excretion  be  left  unabated,  the 
only  effect  of  strong  laxatives  will  be, 
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not  to  relieve,  but  to  irritate  and 
weaken. 

The  mere  fact  of  the  bowels  not  be- 
ing emptied  so  frequently  as  usual,  is, 
therefore,  when  taken  by  itself,  no 
evidence  that  they  should  be  stimu- 
lated by  medicine.  Before  coming  to 
this  conclusion,  we  ought  to  ascertain 
clearly  whether  the  diminished  action 
results  from  morbid  sluggishness  of 
the  intestinal  canal,  or  is  the  natural 
result  of  an  accidental  change  of  diet, 
or  of  temporary  excess  in  the  other  ex- 
cretions ;  because  the  remedy  which 
is  proper  and  efficacious  in  the  one 
case,  may  be  altogether  inapplicable 
to  the  other.  When  it  arises  entirely 
from  the  aliment  leaving  little  residual 
matter  to  be  thrown  out,  the  health 
may  suffer  from  the  diet  heing  unsuitable, 
but  it  will  not  suffer  merely  from 
the  diminished  action  of  the  bowels : 
whereas,  when  the  diet  is  of  the  ordi- 
nary mixed  kind  and  the  cutaneous 
and  other  excretions  are  not  too  copi- 
ous, and  the  costiveness  proceeds  from 
morbid  inaction,  then  general  derange- 
ment of  the  system  will  be  induced, 
unless  the  bowels  be  attended  to,  and 
their  natural  action  restored.  This  dis- 
tinction ought  never  to  be  lost  sight  of. 

Judging  from  the  prevalent  no- 
tions on  the  subject,  from  the  general 
reference  of  all  kinds  of  bad  health 
to  derangement  of  the  stomach  and 
bowels  as  their  source,  and  from  the 
scarcely  less  universal  abuse  of  purga- 
tives as  remedial  agents,  one  would 
be  apt  to  suppose  that,  to  ensure  health 
and  long  life,  nothing  more  was  re- 
quired than  to  procure,  no  matter  by 
what  means,  frequent  and  copious  in- 
testinal evacuations ;  and  the  infer- 
ence would,  to  a  certain  extent,  be 
confirmed  by  the  acknowledged  exten- 
sive utility  of  laxatives  medicines.  The 
real  state  of  the  casp,  however,  is  not 
quite  so  simple ;  and  as  a  knowledge 
of  it  is  important,  I  shall  here  explain 
it  as  clearly  as  I  can. 

AVe  have  seen  that  inactivity  of  the 
intestinal  canal  may  arise  from  tlic 
use  of  too  concentrated  aliment,  and 
from  excess  in  the  excretions  of  other 
organs.  In  the  majority  of  cases,  how- 
ever, the  cause  is  very  different.  In 


general,  the  diet  is  sufficiently  varied 
and  abundant,  and  the  balance  of  func- 
tions sufficiently  perfect,  to  leave  a 
considerable  quantity  of  alimentary 
residue  and  effete  matter  to  be  thrown 
out  by  the  bowels  ;  and  if  it  is  not  re- 
gularly expelled,  some  obstacle  of  a 
different  kind  must  exist,  which  ought 
to  be  removed  in  the  first  place,  be- 
fore we  can  expect  to  succeed  in  re- 
storing the  natural  action.  To  enable 
us  to  discover  what  that  obstacle  is,  let 
us  turn  our  attention  for  a  moment  to 
the  natural  means  by  which  the  intes- 
tinal evacuations  are  effected. 

The  progress  of  the  intestinal  con- 
tents along  their  canal  depends,  first, 
on  their  affording  the  necessary  sti- 
mulus to  excite  the  contraction  of  the 
muscular  coat ;  secondly,  on  the  as- 
sistance derived  from  the  free  action 
of  the  abdominal  and  respiratory  mus- 
cles, not  only  during  respiration,  but 
during  every  kind  of  bodily  exercise; 
thirdly,  on  the  inner  surface  of  the  in- 
testine being  duly  lubricated  with  the 
mucous  secretion  ;  and,  fourthly,  on  a 
due  supply  of  nervous  influence  from 
the  brain  and  the  spinal  cord.  If  any 
or  all  of  these  conditions  be  wantin^r, 
the  inevitable  result  will  be  morbid 
sluggishness  of  the  intestinal  action, 
and  its  various  consequences  :  hence, 
when  the  evil  exists,  the  first  point  to 
be  determined  is  the  nature  of  the 
cause  by  which  it  is  produced. 

1.  As  already  remarked,  farinaceous, 
gelatinous,  and  other  concentrated  ali- 
ments do  not  afford  the  requisite  sti- 
mulus to  the  muscular  fibres  of  the  in- 
testine ;  because  they  are  in  a  great 
measure  absorbed,  and  leave  little  to 
be  thrown  out.  If,  therefore,  concen- 
trated food  be  the  cause  of  costiveness, 
the  proper  remedy  is  to  alter  the  diet, 
and  to  have  recourse  to  other  means 
only  where  that  proves  insufficient. 
If,  again,  the  inactivity  of  the  bowels 
proceed  from  the  food  not  being  suffi- 
ciently digested,  whether  from  defi- 
ciency of  bile  or  any  other  cause,  and 
from  their  contents  being  on  this  ac- 
count inadequate  to  excite  them  to 
healthy  and  regular  action,  it  follows 
as  a  necessary  consequence,  that,  be- 
fore we  can  obtain  intestinal  regular- 
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ity,  digestion  must  be  improved  by 
steady  perseverance  in  a  proper  regi- 
men, and  such  other  means  as  may  be 
required  to  improve  the  general  health. 
It  is  in  cases  of  this  description  that 
the  practitioner  is  most  frequently  con- 
sulted, and  that  he  has  the  best  oppor- 
tunity of  shewing  his  discrimination 
and  judgment.    If  he  and  the  patient 
i  are  satisfied  with  simply  procuring  re- 
lief, he  has  ready  means  at  hand,  in 
any  of  the  ordinary  purgatives.  But 
I  if  a  cure  is  their  object,  they  must  go 
;  back  to  the  root  of  the  evil,  and  begin 
i  by  restoring  the  digestive  organs  to 
health. 

The  observance  of  a  proper  adapta- 
tion between  the  quantity  of  the  food 
and  the  state  of  the  digestive  organs 
and  mode  of  life,  and  the  habitual  ful- 
filment of  the  conditions  required  for 
healthy  digestion,  are,  then,  not  less 
essential  to  the  proper  action  of  the 
bowels  than  to  that  of  the  stomach. 
If  we  eat  more  than  the  system  re- 
quires, or  act  in  contravention  to  the 
laws  of  digestion,  the  bowels  become 
oppressed  and  weakened  by  their  load; 
and  it  is  in  such  circumstances  that 
purgatives  afford  immediate  relief  by 
the  removal  of  the  superfluity,  and, 
by  blinding  the  individual  to  the  real 
nature  of  the  evil,  tempt  him  to  recur 
too  frequently  to  the  use  of  medi- 
cines. 

2.  Where,  however,  as  most  fre- 
quently happens,  the  constipation  arises 
chiefly  from  the  absence  of  assistance 
from  the  abdominal  and  respiratory 
muscles,  and  only  in  part  from  an  un- 
suitable diet,  the  first  step  to  be  taken 
is  to  secure  the  aid  of  these  muscles — 
first,  by  removing  all  impediments  to 
free  respiration,  such  as  stays,  waist- 
bands, and  belts  ;  and,  secondly,  by  re- 
sorting  to  such  active  exercises  as  shall 
call  the  muscles  into  full  and  regular 
action  :  and  the  next  step  is  to  propor- 
tion the  quantity  of  food  to  the  wants  of 
the  system,  and  the  condition  of  the 
digestive  organs.  If  we  employ  these 
means  systematically  and  persevoring- 
ly,  we  shall  rarely  fail  to  restore  at  last 
the  healtliy  action  of  the  bowels,  with 
little  aid  from  medicine.  But  if  we  sot 
these  natural  conditions  at  defiance,  we 


may  go  on  for  years,  adding  pill  to  pill, 
and  dose  to  dose,  without  ever  attaining 
the  end  at  which  we  aim. 

How,  indeed  can  it  be  otherwise  ? 
If  the  Creator  has  so  constituted  us 
that  the  free  play  of  the  lungs  and 
muscles  is  indispensable  to  proper  in- 
testinal action,  and  to  the  health  of 
the  contained  abdominal  organs,  it  is 
in  vain  for  us  to  struggle  against  the 
arrangement,  and  expect  to  substitute 
beneficially  the  stimulus  of  purgatives 
for  that  of  the  natural  play  of  the 
muscles.  Either  we  must  give  up  our 
own  obstinate  adherence  to  sedentary 
pursuits  and  conform  to  the  Divine 
laws,  or  we  must  submit  to  the  suflTer- 
ing  inseparable  from  our  neglect,  and 
merely  endeavour  to  mitigate  its  seve- 
rity by  such  partial  remedies  aslie  with- 
in our  reach. 

Where  bodily  weakness,  or  any 
other  cause,  absolutely  prevents  us 
from  engaging  in  active  bodily  exer- 
tion, corresponding  moderation  in 
eating,  and  continued  kneading  and 
rubbing  over  the  region  of  the  bowels, 
persevered  in  daily  till  the  strength 
be  restored,  are  of  great  service  in 
promo  ting  their  heal  thy  action.  Where 
great  sluggishness  of  the  bowels  exists, 
and  no  exercise  can  be  taken,  the  rub- 
bing generally  requires  to  be  conti- 
nued for  an  hour  or  two  daily,  or  even 
twice  a-day. 

3.  Sometimes  in  testrnal  inaction  pro- 
ceeds from  defective  mucous  secretion 
on  the  surface  of  the  internal  coat,  caus- 
ed either  by  errors  in  diet  or  by  local 
irritation.  When  costiveness  is  pro- 
duced In  this  way,  a  mild  diluent  regi- 
men will  generally  remove  it.  It  is  in 
such  cases  that  saline  medicines,  which 
act  by  increasing  the  mucous  secre- 
tions, are  often  very  useful ;  while 
aloetlc  and  other  stimulant  purgatives 
increase  the  evil  by  aggravating  the 
irritation. 

J5ut  it  should  never  be  forgotten  that 
there  are  certain  states  of  the  system  in 
which  constipation  or  inaction  of  the 
bowels  is  a  symptom  of  grave  import. 
The  mucous  coat  of  the  bowels  is  stud- 
ded throughout  its  whole  length  with 
innumerable  small  glnndular  bodies, 
whose  ofTice  it  is  to  excrete  the  eflTetfl 
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matter  of  the  system  into  the  intestinal 
canal.    In  this  respect  the  function 
of  the  mucous  membrane  is  precisely 
analogous  to  that  of  the  skin ;  the  only 
difference  being,  that,  in  the  former 
case,  the  excretions  are  for  obvious 
reasons  collected  in  a  receptacle  in  or- 
der to  be  evacuated  atconvenienttimes, 
while  in  the  latter  the  transpiration 
escapes  directly  into  the  atmosphere. 
We  are  all  familiar  with  the  bad  effects 
of  checked  perspiration  :  the  effects  of 
checked  excretion  by  the  mucous  coat 
of  the  bowels  are  not  less  injurious, 
though  less  palpable  to  cursory  obser- 
vation.   That  ftEcal  matter  is  excreted 
by  the  mucous  membrane,  is  proved  by 
everyday  experience,  as  it  continues 
to  be  evacuated  in  cases  where  no  food 
is  taken.    Constipation  may,  therefore, 
depend  on  this  effete  matter  being  re- 
tained in  the  system;  and  accordingly, 
when  it  is  not  habitual,  but  occurs  in.an 
unusual  and  sudden  manner,  it  should 
never  be  neglected,  especially  when 
accomjianied  by  a  feeling  of  feverish- 
ness  and  discomfort.    In  certain  dis- 
eased conditions,  the  quantity  of  effete 
matter  which  is  evacuated  by  the  bowels 
is  enormous.    In  a  remarkable  case 
which  was  under  the  care  of  Dr  G  raves,* 
and  in  which  very  great  quantities  of 
thin  black  matter  were  passed  for  ten 
or  twelve  days  in  succession,  "the  black 
colour  was  evidently  derived  from  the 
mucous  membrane,"  as  was  proved  by 
the  absence  of  disease  of  the  liver,  and 
by  the  following  experiment: — "I 
cleaned,"  says  he,  "  one-half  of  the 
tongue,  from  which  I  washed,  with 
m  uch  difficulty ,  the  black  tenacious  mu- 
cus. I  watched  it  for  several  hours,  and 
found  th  at  the  part  I  had  clean  ed  became 
gradually  black  and  foul,  the  black  mu- 
cus being  evidently  a  secretion  from  its 
surface."    The  reader  may  learn  from 
this  passage  that  the  reason  why  the 
physician  inspects  the  tongue  of  his 
patient  is,  that  ho  may  judge  from  its 
clean  or  loaded  appearance  whether  the 
excretingfunctionof  the  intestinal  mu- 
cous membrane  is  in  a  healthy  state. 

It  is  familiar  to  persons  conversant 
with  disease,  that  frequently  the  course 

»  Clinical  T.octuren  on  tho  rroctlcc  of  Medicine, 
vol.  II.,  p.  219.  Dublin,  1B4B. 


of  a  malady  is  favourably  determined 
by  copious  critical  evacuations  from  the 
bowels.  There  are  certain  conditions, 
however,  in  which  the  appearance  of 
the  discharged  matter  is  apt  to  mislead 
the  ignorant  and  unwary,  and  much 
harm  is  occasionally  done  by  giving 
active  purgatives  to  remove  an  abnor 
mal  state  of  the  evacuations  which  is 
owing  to  an  already  irritated  condition 
of  the  mucous  membrane.  This  mis- 
take is  most  frequently  committed  with 
children,  who  are  apt  to  be  affected 
with  a  greenish  discharge.  The  colour 
is  taken  (for  the  most  part  erroneous- 
ly) as  an  indication  that  the  liver  is 
out  of  order,  and  calomel  is  at  once  had 
recourse  to.  But  the  proper  treatment, 
in  such  cases,  consists  in  the  adoption 
of  soothing  measures  to  remove  the  in- 
testinal irritability.* 

The  natural  tendency  of  muscular 
fibre  being  to  contract,  it  may  natur- 
ally be  supposed  that,  after  the  intes- 
tine is  emptied,  its  opposite  sides  will 
come  into  contact,  and,  by  thus  obli- 
terating the  cavity  altogether,  present 
an  obstacle  to  the  subsequent  passage 
of  any  solid  matter.  But  on  inspecting 
the  abdomen  after  death,  we  rarely  meet 
with  any  considerable  portion  thus  con- 
tracted ;  and,  in  general,  the  whole 
intestines  are  distended  to  a  greater 
or  less  degree,  according  to  circum- 
stances. The  agent  by  which  this  ef- 
fect is  brought  about,  is  one  known 
more  familiarly  by  the  inconveniences 
and  pain  to  which  it  gives  rise  when 
in  excess,  than  by  its  proper  uses, 
which  are  nevertheless  important.  1 
allude  to  the  presence  of  air  in  the 
bowels,  which  is  as  necessary  to  their 
healthy  action  as  their  muscular  con- 
traction itself.  Air,  in  fact,  by  its  ex- 
pansive energy,  forms  the  antagonistic 
power  to  the  muscular  coat,  and  serves 
to  dilate  the  bowel  after  the  requisite 
contraction  has  propelled  its  contents. 
A  certain  degree  of  distention,  indeed, 
not  only  is  a  stimulus  to  farther  mus- 
cular contraction,  but  is  useful  in  fa- 
cilitating the  passage  of  tho  subsequent 
portions  of  the  feculent  matter :  hence, 
tho  injection  of  air  into  the  bowels 
in  large  quantity  has  sometimes  been 

*  ridi  Ornves,  vol.  il.,  p.  Ml. 
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employed  successfully  in  overcoming 
obstinate  constipation. 

4.  There  still  remains  one  other 
cause  of  constipation  to  be  noticed. 
We  saw  in  Chapter  XI.  thait  the  condi- 
tion of  the  brain  exercises  a  decided 
influence  upon  the  functions  of  the 
stomach ;  and  there  can  be  no  doubt 
that  this  influence  extends,  though  in 
a  less  remarkable  degree,  to  the  func- 
tions of  the  bowels.  Thus,  when  the 
brain  is  inflamed,  or  is  merely  op- 
pressed by  congestion,  constipation  is 
generally  a  concomitant  symptom  ;  and 
we  have  unequivocal  proof  of  the  in- 
fluence of  mental  emotion  on  the  bowels 
in  the  effects  occasionally  produced  by 
fear.  Indeed,  intense  mental  occupa- 
tion is  as  unfavourable  to  the  regular 
and  healthy  action  of  the  bowels,  as 
(for  the  reasons  explained  at  p.  114) 
it  is  to  gastric  digestion  ;  and  consti- 
pation thus  not  unfrequently  arises 
from  the  calls  of  nature  being  unper- 
ceived,  or  remaining  unheeded,  owing 
to  the  concentration  of  the  mind  in 
writing  or  reading.  On  this  account 
it  is  highly  desirable  that  persons 
whose  bowels  shew  a  tendency  to  con- 
stipation, should  refrain  from  mental 
occupation  immediately  after  break- 
fast, the  reading  of  the  newspaper 
being  alone  often  sufficient  to  prevent 
the  intestinal  action  which  otherwise 
would  then  ensue.  It  is  in  this  way 
that  the  constipation  which  afflicts 
literary  men  frequently  originates. 
When  the  nervous  energy  has  been 
concentrated  in  the  brain  by  intense 
and  long-continued  study,  by  great 
anxiety,  or  prolonged  excitement  of  any 
kind,  the  bowels  cease  to  receive  their 
due  supply  of  nervous  stimulus,  and 
their  action  is  consequently  impaired. 
The  muscular  coat  ceases  to  contract 
with  sufficient  energy,  and  its  lowered 
tone  thus  favours  the  continuance  of 
the  constipation  which  originated  in 
deficient  nervous  power.  In  such  cases 
the  first  remedial  measure  is  to  remove 
the  source  of  the  excessive  mental  ex- 
citement or  occupation,  and  the  second 
to  restore  the  lost  tone  of  the  bowels 
by  suitable  treatment. 

Such  being  the  mode  of  action  of  the 
bowels,  and  such  the  natural  agents  by 


which  it  is  carried  on,  we  can  now  ap- 
preciate the  folly  of  seeking  to  apply 
the  same  remedy  to  every  kind  of  cos- 
tiveness,  no  matter  from  what  cause  it 
proceeds.  If  a  clerk  who  sits  motion- 
less all  day  in  an  office,  who  indulges 
his  appetite,  and  has  no  bodily  exer- 
cise to  facilitate  respiration  and  give 
a  natural  impetus  to  the  bowels,  be- 
gins after  a  time  to  complain  of  con- 
stipation, it  is  not  diflScult  to  tell  what 
is  required  for  his  cure.  The  first 
step  which  a  knowledge  of  the  animal 
functions  would  suggest,  is  to  diminish 
the  food  to  such  a  quantity  as  the  sys- 
tem requires  and  the  stomach  can  di- 
gest ;  the  next,  to  use  such  a  diet  as  ia 
calculated  to  excite  the  muscular  coat 
of  the  intestine  to  healthy  activity, 
and  fulfil  strictly  the  other  conditions 
shewn  to  be  essential  to  healthy  diges- 
tion ;  the  third,  to  seek  the  natural  aid 
to  intestinal  action,  arising  from  exer- 
cise of  the  abdominal  and  respiratory 
muscles;  the  fourth,  to  increase  and 
improve  the  excreting  action  of  the 
mucous  membranes  by  exercise  and 
the  consequently  increased  inhalation 
of  oxygen,  on  the  free  sujaply  of  which 
all  healthy  action  is  peculiarly  de- 
pendent ;  and  the  last  of  all,  to  have 
recourse,  when  necessary,  to  such  me- 
dicines as  may  for  a  time  be  required 
to  restore  the  tone  of  the  bowels,  and 
enable  them  to  act  without  further  as- 
sistance. The  usual  course,  however, 
is  widely  different.  Prom  ignorance 
of  the  laws  of  organization,  the  pa- 
tient is  not  aware  of  the  extent  to 
which  he  infringes  them  in  his  con- 
duct, and  consequently  rests  satisfied 
with  lamenting  his  hard  fate,  and  re- 
sorting to strongmodicines  to /o»-ce  that 
action  which  he  feels  to  bo  essential  to 
health,  but  which  ought  to  be  elicited 
by  the  means  with  which  Nature  has 
furnished  him. 

Among  the  middle  and  higher 
classes,  very  many  females  act  on  the 
same  erroneous  plan,  and  with  equally 
unfortunate  results.  In  them  the  evil 
is  aggravated  by  the  tightness  of  their 
dress  impeding  almost  entirely  the  de- 
scent of  the  diapliragni,  and  the  free 
play  of  the  abdominal  muscles,  in  re- 
spiration. 
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From  this  view  of  the  nature  and 
causes  of  costiveness,  it  will  be  evident, 
that,  as  a  general  rule,  the  bowels  are 
perfectly  competentto  the  performance 
of  their  functions,  when  the  conditions 
essential  for  their  healthy  action  are 
duly  fulfilled.  And  hence,  whenever 
they  become  morbidly  inactive,  we 
may  rest  assured,  that,  in  some  point 
or  other,  our  own  management  is  or 
has  been  defective ;  and  the  surest 
way  to  remedy  the  evil  is,  not  to  have 
instant  recourse  to  medicine,  but  to 
begin  by  discovering  and  amending 
the  defect.  In  the  rarity  with  which 
constipation  occurs  among  children 
and  other  actively  employed  persons, 
we  have  ample  proof  of  the  funda- 
mental principle  that  the  bowels  do 
not  naturally  stand  in  need  of  the  sti- 
mulus of  medicine,  but  require  only 
to  be  properly  treated  to  fit  them  for 
their  office. 

While,  then,  I  entirely  agree  with 
public  opinion  in  attaching  great  im- 
portance to  the  proper  regulation  of 
the  bowels,  and  in  tracing  much  suf- 
fering to  their  neglect,  I  am  only  the 
more  anxious  that  we  should,  as  far  as 
possible,  follow  Nature  in  our  arrange- 
ments, and  reap  the  benefit  of  her  aid. 
If  we  do  so,  we  shall  not  only  be  less 
frequently  obliged  to  have  recourse  to 
medicine,  but,  by  our  knowledge  of 
the  causes  of  the  deficient  action,  be 
greatly  assisted  in  our  selection  of  a 
suitable  kind  of  laxative,  and  thus 
avoid  forcing  the  constitution  too  far. 
It  sometimes  happens,  for  example, 
that,  from  debility  of  the  muscular 
coat,  the  peristaltic  motion  is  insuffi- 
cient to  propel  the  contents  of  the  in- 
testines, even  with  the  aid  of  proper 
diet  and  exercise.    In  such  cases,  small 
doses  of  aloes  or  rhubarb,  or  other 
laxatives  which  act  chiefly  by  excit- 
ing the  muscular  contraction,  will  bo 
sufficient  to  clear  the  bowels, especially 
when  any  mild  tonic  is  conjoined  with 
them  ;  while  saline  laxatives,  which 
net  chiefly  on  the  mucous  coat,  may  be 
given  freely,  and  even  cause  numerous 
watery  evacutions,  and  yet  the  real 
or  solid  contents  of  the  intestines  con- 
tinue unremovcd.     In  practice  this 
often  happens  ;  and  hence  the  frequent 


mistake  of  supposing  that  there  is  pro- 
per passage  from  the  bowels,  when  in 
reality  there  is  no  such  thing.  An- 
other mistakehas  already  been  noticed 
on  page  34. 

The  period  of  life  at  which  intesti- 
nal inactivity,  and  the  mismanagement 
in  which  it  generally  arises,  are  at- 
tended with  the  most  serious  conse- 
quences, is  at,  and  for  a  few  years  after, 
puberty.    At  that  age  a  sudden  change 
is  often  made  from  the  restless  activity 
of  youth  to  the  stillness  of  a  seden- 
tary profession,  without  any  corre- 
sponding alteration  being  made  in  the 
quantity  of  food  consumed.    The  vi- 
gorous appetite  which  is  perfectly  na- 
tural during  a  period  of  growth  and 
great  bodily  activity,  remains  at  first 
unimpaired,  and  impels  the  individual 
to  eat  an  amount  of  food  far  beyond 
the  present  necessities  of  the  system 
or  the  powers  of  digestion.    The  con- 
sequence is  a  tendency,  not  only  to 
fulness  from  excessive  nutrition,  but 
to  obstinate  digestive  disorder,  from 
the  stomach  and  intestines  being  weak- 
ened by  want  of  exercise  and  by  excess 
of  food.    From  pretty  extensive  ob- 
servation, I  am  confident  that  a  large 
proportion  of  the  severe  dyspeptic 
cases  attended  with  groat  derange- 
ment and  imperfect  action   of  the 
bowels,  which  occur,  in  what  are  con- 
sidered regular  living  men,  on  the 
approach   of  manhood,  or  between 
twenty  and  forty  years  of  age,  are 
fairly  attributable  to  this  cause,  and 
might  be  avoided  by  the  exercise  of  a 
rational  foresight ;  and  I  have  known 
several,  who  suffered  severely  in  this 
way  for  years,  emphatically  lament 
the  ignorance  which  betrayed  them 
into  tiie  error.    There  are  many  per- 
sons, no  doubt,  constitutionally  too  de- 
voted to  intemperance  to  be  corrected 
by  any  such  considerations;  but  there 
are  also  many,  misled  less  by  the  force 
of  appetite  than  by  ignorance,  who  may 
profit  by  the  remark. 

After  the  preceding  observations 
were  written,  1  was  struck  with  a  re- 
markable confirmation  of  them  in  the 
excellent  work  published  a  few  vears 
ago  by  Mr  Parker  of  Birmingham 
"  On  the  Stomach  and  its  Morbid 
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States."  After  describing  the  mode 
in  which  repeated  attacks  of  gastric 
irritation  ultimately  induce  disorga- 
nization of  the  stomach,  Mr  Parker 
says  :  "  I  have  had  the  charge  of  seve- 
ral patients  in  the  later  stages  of  gas- 
tric diseases,  who  have  been  able  dis- 
tinctly to  trace  the  commencement  of 
their  complaints.  These  have  seldom 
commenced  before  the  age  of  twenty-five, 
at  the  periods  when  they  had  begun 
the  habitual  use  of  a  fuller  and  more 
stimulating  diet  than  that  of  the  ear- 
lier periods  of  life.  The  symptoms 
with  which  they  were  first  affected 
were  those  of  simple  indigestion  in  its 
various  forms  of  pain  or  distention 
after  food,  nausea,  or  vomiting.  These 
have  ceased  at  intervals,  have  been  re- 
lieved by  various  plans  of  treatment, 
but  have  shewn  a  disposition  to  recur 
at  longer  or  shorter  intervals  from 
dietetic  errors  or  excesses,  or  from 
other  causes,  in  more  aggravated  and 
obstinate  forms  than  those  in  which 
they  first  made  their  appearance,  and 
accom])anied  by  sympathetic  irrita- 
tions in  the  head,  heart,  liver,  or  lungs, 
exhibited  in  the  forms  of  giddiness, 
palpitations,  jaundice,  or  cough." 
"  Many  of  the  patients  in  whom  dys- 
peptic symptoms  have  commenced 
about  the  ages  of  twenty  or  thirty,  have 
fallen  victims  to  gastric  diseases  and 
their  complications  at  the  ages  of  from 
forty-five  to  fifty-five."— P.  47.  Mr 
Parker  supports  his  position  by  nume- 
rous cases,  the  histories  of  which  are 
detailed  by  the  patients  themselves  ; 
and,  with  the  slight  difference  that  he 
speaks  of  the  patients  beginning  the  use 
of  the  full  and  stimulating  diet  at 
twenty-five,  when,  according  to  my  ob- 
servation, their  error  consisted  rather  in 
continuing  the  full  diet  of  earlier  life, 
we  entirely  agree  in  opinion.  The 
effect  is,  however,  much  aggravated 
when,  to  mere  excess  in  quantity,  a 
stimulating  quality  is  added,  such  as 
arises  from  the  indulgence  in  wine 
or  ardent  spirits,  common  enough  in 
young  men  at  the  age  to  which  Mr 
Parker  refers.  In  such  circumstances, 
it  is  not  the  stomach  alone  which  suf-' 
fers;  the  bowels  also  become  seriously 
disordered,  lose  their  natural  tone, 
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and  thus  seem  to  demand  the  constant 
aid  of  medicine.  In  one  case,  aris- 
ing purely  from  excess  of  eating  after 
growth  had  finished,  four  years  of  con- 
tinued bad  health  in  an  otherwise  sound 
constitution  were  painfully  spent  be- 
fore the  real  cause  was  accidentally 
discovered.  During  all  that  time,  too, 
temporary  relief  invariably  followed 
the  use  of  purgatives,  and  seemed  in 
some  measure  to  point  to  the  truth ; 
but  from  the  mind  never  having  been 
directed  to  the  principles,  its  practical 
bearing  was  overlooked,  and  now  the 
individual  wonders  that  the  cause  did 
not,  even  at  first  sight,  arrest  the  at- 
tention of  his  medical  advisers. 

In  cases  of  this  description,  how- 
ever, it  ought  to  be  observed  that  it  is 
not  the  mere  constipation  which  in- 
jures the  health  and  requires  to  be  re- 
moved. It  is  in  reality  to  the  mode  of 
life  which  induces  the  constipation  that 
we  should  direct  our  attention  ;  for, 
unless  that  be  amended,  all  our  efforts 
to  preserve  the  health  by  merely  re- 
moving the  effect  will  prove  insufl^- 
cient.  Medical  men  ought  to  point  out 
this  fact  to  their  patients. 

In  the  natural  and  healthy  state, 
under  a  projier  system  of  diet,  and 
with  sufl^lcient  exercise,  the  bowels 
are  relieved  regularly  once  every  day. 
In  some  constitutions,  however,  the 
ordinary  period  is  shorter  or  longer 
than  this — twice  a-day,  or  only  once 
in  two  days ;  but  such  differences  are 
unimportant  when  they  do  not  proceed 
from  morbid  causes  or  in  any  way  dis- 
turb the  health.  Habit,  in  this  as  in 
otlier  operations  under  the  influence 
of  the  nervous  system,  is  powerful  in 
modifying  the  result,  and  in  sustain- 
ing healthy  action  when  once  fairly 
established.  Hence  the  advantage  of 
observing  as  much  regularity  here  as 
in  taking  our  meals,  and  the  impro- 
priety of  breaking  through  the  habit 
when  once  formed.  Sleep  seems  to  be 
favourable  to  the  progress  of  nutrition, 
and  it  is  apparently  during  tlio  night 
that  the  assimilation  of  the  daily  food 
is  completed  and  its  residue  prepared 
for  being  expelled.  At  all  events,  there 
is  a  natural  tendency  in  the  bowels  to 
act  in  the  morning,  and  we  ought  to  eu- 
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courage  it  by  a  voluntary  effort.  Even 
the  recejition  of  breakfast  into  tlie  sto- 
mach seems  to  act  as  a  stimulus  to  in- 
testinal contraction  ;  for  many  persons 
experience  the  inclination  immediate- 
ly after  their  morning  repast,  and  suffer 
if  they  are  prevented  from  yielding  to 
it. 

Where,  either  from  constitutional 
weakness,  sedentary  occupation,  or 
other  unavoidable  causes,  the  bowels 
are  unable  to  act  sufficiently  to  relieve 
the  system  without  assistance,  we  have, 
of  course,  no  choice  but  to  select  that 
which  is  most  suitable  to  the  circum- 
stances and  most  gentle  in  its  opera- 
tion ;  because,  if  assistance  be  not  af- 
forded, the  health  will  assuredly  suf- 
fer. Numerous  examples  of  this  kind 
are  met  with  every  day,  and,  when 
treating  them,  we  should  always  aid 
Nature  by  a  fit  diet  and  regimen,  and 
not  trust  to  medicine  alone  for  recti- 
fying the  consequences  of  tne  patient's 
misconduct.  In  the  great  majority  of 
cases,  the  action  of  the  bowels  may  be 
restored  with  little  or  no  aid  from  me- 
dicine, provided  a  suitable  regimen  be 
observed,  and  the  result  be  awaited 
with  patience  and  prudent  forbear- 
ance. I  have  seen  many  examples  of 
this  fact  in  persons  who  had  been  ac- 
customed for  years  to  the  use  of  pur- 
gatives, and  believed  they  could  not 
exist  without  them.  Some  inconve- 
nience was  experienced  at  first,  and 
caution  was  required  in  determining 
how  far  to  trust  to  the  efforts  of  Na- 
ture ;  but  in  no  instance  did  any  bad 
consequence  result  even  from  consi- 
derable delay,  when  precautionary 
means  were  used  to  prevent  them.  In 
this,  as  in  other  instances,  we  ought 
never  to  lose  sight  of  the  great  truth, 
that,  if  the  bowels  were  originally 
constituted  with  power  to  act  suffi- 
ciently on  the  application  of  their 
own  stimulus,  food,  there  must  ne- 
cessarily be  a  wide  departure  from 
the  organic  laws  in  some  part  of 
our  conduct  to  cause  tlie  loss  of  that 
power  ;  and  therefore,  whenever  wo 


find  the  bowels  unable  to  act  without 
medicine,  our  first  business  ought  to 
be  to  discover  and  rectify  our  error — 
and  recourse  should  be  had  to  medi- 
cine only  in  so  far  as  it  is  necessary  to 
remedy  the  consequence  of  the  trans- 
gression. 

As  the  sole  object  of  the  present  vo- 
lume is  to  make  the  reader  acquainted 
with  the  natural  laws  of  the  animal 
economy,  and  with  the  means  by  which 
aberrations  from  them  may  be  pre- 
vented and  health  preserved,  I  shall 
not  enter  upon  the  discussion  of  either 
the  morbid  conditions  of  the  bowels, 
or  the  remedies  by  which  these  may 
be  cured  —  and  consequently  shall  say 
nothing  farther  of  the  use  of  purga- 
tives or  other  medicines.  The  consi- 
deration of  these  matters  is  not  only 
foreign  to  my  purpose,  but  would  re- 
quire an  extent  of  detail  much  beyond 
my  present  limits.  When  disease  ex- 
ists, medical  advice  should  be  procured 
without  delay. 

Perhaps  some  will  think  that,  be- 
fore concluding,  I  ought  to  apologise 
for  having  introduced  to  the  notice  of 
the  general  reader  such  homely  subjects 
as  those  discussed  in  this  and  some  of 
the  former  chapters.  But,  in  doing  so,  I 
have  been  actuated  by  a  deep  sense  of 
the  misery  arising  from  the  prevailing 
ignorance  on  topics  which,  although 
in  themselves  as  interesting  and  im- 
portant as  any  to  which  the  human 
mind  can  be  directed,  have  neverthe- 
less been  passed  over  in  silence,  partly 
from  not  the  least  suspicion  being  ge- 
nerally entertained  of  their  real  bear- 
ing on  our  health  and  happiness,  and 
partly  also  from  false  notions  of  deli- 
cacy diverting  attention  from  their 
calm  and  deliberate  examination.  In 
endeavouring,  therefore,  to  unfold,  in 
the  language  of  reason,  what  I  conceive 
to  be  useful  and  momentous  truths,  I 
confess  that  I  feel  no  apprehension  that 
any  well-constituted  mind  will  receive 
contamination  from  the  perusal  of  these 
pages. 
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times  of,  69. 

Education,  errors  in,  154,  157. 

Edwards,  Mens.,  140. 

Eggs,  13d,  141,  U2, 148;  white 
of — see  Albumen. 

Endosmosis,  29. 

Epiglottis,  20., 

Epithelium,  37. 

Excess  of  food,  bad  effects  of, 
47,  61,  93,  et  seq.,  153,  157. 

Excrement,  23,  34,  36,  41,  180. 

Excretion  of  the  bowels,  34, 
180,  183. 

Exercise,  its  effect  on  the  ap- 
petite, 9,  89,  et  seq. ;  on  the 
action  of  the  bowels,  33,38, 
100,  183,  185  ;  on  digestion, 
68, 75;  improperimmediate- 
ly  before  and  after  eating, 
110;  most  necessary  when 
living  is  full,  130. 

E-xosmosis,  29,  35. 

Feeces,  23,  31,36,41,180.^ 
Farinaceous  food,  45,  53,  57, 

126,  142,  146,  153,  162,  180, 

182. 

Fasting  renders  the  temper 

peevish,  147. 
Fat,  13, 57, 80, 127, 128, 129, 137, 

139,  178 ;  digestion  of,  37, 62, 

63,  l<i3. 

Fermentation,  19,  n. ;  how  far 
different  from  digestion,  49 
58. 

Fermented  liquors,  13,48,  CI, 

165,  174,  178. 
Fever,  48,93,  177, 180. 
Fibrin,  14,  136,  137. 
Fibrinous  aliments,  137. 
Fishes,  considered  as  food, 

142. 

Flesh,  137,133. 

Fluids,  absorption  of,  from 
stomach,  12;  their  tendency 
to  diffuse  themselves  thro' 
each  other,  29.  .Sec  I-iqnid 

Follicles  of  stomach,  28. 

Food,  chemistry  of,  13,  130  ; 
variety  of  sources  of,  21 
proper  quantity  of,  83. 

Franklin,  Benjamin,  diet  of, 
148. 

 ,  Sir  John,  on  the 

effects  of  starvation,  103. 
Fiuits,  144. 


Gall-bladder,  40. 

Gall  stones,  40. 

Galvanic  current,  47. 

Gastric  j  nice,  22,  28, 41,  GO,  89, 
93,  109, 112, 135,  n. ;  origin  of, 
44 ;  described,  45;  action  of, 
50;  how  procurable, 50 ;  pe- 
culiarity of  its  action,  57. 

Gelatine,  58,  136,  139. 

Gelatinous  meats,  139,  182. 

Geoffrey,  Dr,  140. 

Germany,  ea  ting  in,  94. 

Gizzard,  26  4», 

Glasgow,  water  oi",  'xT2. 

Glottis,  20. 

Gluttony,  instances  of,  155,  n. 
See  Excess. 

God,  evidences  of  hia  attri- 
butes, 59. 

— ,  natural  laws  of,  x.,  22, 
65,  92,  103,  117. 
Gout,  130. 

Graham,  Sylvester,  145. 
Grain,  digestion  of,  15,  n. 
Granivorous   animals,  sto- 
machs of,  25. 
Gravel,  130,  173. 
Graves,  Dr,  184. 
Grief,  115. 

Growth,  3, 10,69, 70,  76, 77,81, 

87, 93,  156,  174. 
Gullet,  20. 
Gum,  14, 15. 

Hastings,  Warren,  158. 

Head,  Sir  F.,  73,  93. 

Heat,  its  effect  on  digestion, 
54;  of  stomach  during  di- 
gestion, 59  ;  of  drinks,  168  ; 
animal,  1,  14,  84,  138,  178. 

Heidler  quoted,  97. 

Herbivorous  animals,  25,  46, 
127,  144,  140  ;  teeth  of,  16. 

Hindoos,  food  of,  147. 

Hippocrates  on  digestion,  49. 

Hope,  Dr  James,  157. 

Horses,  feeding  of,  111,  130; 
digestion  of,  144;  giving  of 
water  to,  170. 

Howard,  John,  diet  of,  143. 

Hunger.   See  Appetite. 

Hybernating  animals,  86. 

Hydrogen,  85, 138. 

Hypochondria,  97. 

Icecream,  169. 
Idleness,  90,  156 ;  leads  to  ex- 
cess in  eating,  77. 
Ileum,  32,  135. 

Indigestion  or  dyspepsia,  7, 
47,  64,  ct  seq.,  90,  95,  97,  101, 
111,  115,  ISO ;  diet  of  dys- 
peptics, 161, 163. 

Indolence,  100. 

Infants,  teeth  of,  17 ;  diet,  98, 
132, 152 ;  temperament,  121 ; 
drink,  174. 

Infection,  danger  from,  less- 
ened by  nourishment,  72. 

Injection  of  food,  iic,  into 
the  bowels,  36. 

Insalivjition,  18, 60. 

Instinct,  118. 

Intestines.   5ce  Bowels. 

Invalids,  diet  of,  77,  138,  139, 
141,  142,  163. 

Irish,  their  food,  147,  149; 
temperance  movement  in 
Ireland,  176. 

Italy,  use  of  ices  in,  169. 


Jejunum,  32. 
Jelly,  animal,  139. 
Jellies,  54. 

Kidneys,  180. 
Ring.  Dr  Richard,  178. 
Kitchiner,  Dr,  55,  70. 
Kreatine,  142,  163,  n. 

Labourers,  93, 103. 

Lacteals,  23,  36,  63. 

Lactic  acid,  49. 

Lamb,  137,  139. 

La  Trappe,  monks  of,  7L 

Laughter  favourable  to  di- 
gestion, 54. 

Laws  of  nature,  obedience  to, 
X.,  22,  65,  92,  103,  117. 

Lead,  water  impregnated 
with,  172. 

Lent,  recoveries  during,  94. 

Levy,  M.,  quoted,  112. 

Liebig,  Baron,  1,20,40,49,62, 
66,  84,  86,  87,  128,  129,  i3.', 
142,  163,  n. 

Lime,  131, 132 ;  in  water,  173. 

Liquid  food,  56,  126, 161.  See 
Absorption,  Fluids. 

Liver,  23,  38,  62. 

Loathing  of  food,  93, 108. 

Londe,  M.,  133,  142,  143,  150. 

Longuet,  46. 

Luncheon,  76. 

Lungs,  23,  37,  87,  90, 148,  180. 
Lymphatic  temperament, 

119,  122,  133,  140,  143,  151, 

160. 

Magcndie,  JI.,  55. 
Maize,  143. 

Malt  liquors,  13,  174, 178. 
Manchester,   mortality  m, 
104. 

Mastication,  15,  51,  60. 

Melancholy,  97. 

Mental  emotions.  See  Mind. 

Mesenteric  glands,  36;  dis- 
ease of,  9. 

Milbank  penitenti.ary,  161. 

Milk,  15,  131,  132,  133, 145, 152, 
148;  coagulation  of,  49,  56. 

Milk-teeth,  17. 

Milliners,  97. 

Jlind,  influence  of,  on  appe- 
tite and  digestion,  8,  4f',  54, 
69,  110,  113,  177  ;  injured  in 
children  by  overt.isking, 
78. 151, 157 ;  deteriorated  by 
insufficient  nourishment, 
107;  ell'ect  of  fulness  of  sto- 
mach on,  110;of  fasting,147. 

Mixtures  of  food,  96. 

Alontegre's  experiments,  41. 

Morning,  susceptibility  of  in- 
fection in  the,  72. 

Mortality  from  cold,  87;  from 
inadequate  nourishment, 
93;  of  infants,  98;  of  sea- 
men, 101;  in  England,  149; 
in  the  prison  of  N'imes,  164. 

Jlothers,  ignorance  of,  156. 

Mouse  eats  largely,  91. 

Mucous  coat  of  stomach,  2(  J 
of  bowels,  34,  37. 

Mulder,  14,  66,  129,  149. 

Mullcr,62. 

Muriatic  .-vcid,  49,  GO. 

Muscular  coat  of  stomach, 
27 ;  ot  intestines,  33,  l»i. 

Mutton,  137, 138. 
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Napoleon,  154. 

Narcotics,  7. 

Navy,  royal,  lO't. 

Nerves  of  stomach,  30. 

Nervous  system,  influence 
of,  on  appetite  and  diges- 
tion, 7,  27,  30,  48,  60,  113; 
on  the  bowels,  185. 

 temperament,  120, 141, 

148, 151. 

Newton,  Sirlsaac,  8,  149, 154. 

Nrmes,  prison  of,  164, 

N  i  trie  acid  in  well-water,  173. 

Nitrogen  of  food,  131, 14:1, 148. 

Nitrogenous  and  non-nitro- 
genous food,  14,  57,  127. 

Nore,  mutiny  at  the,  105. 

Nurses,  ignorance  of,  156. 

Nursing,  152. 

Nutrition,  3. 

Oatmeal,  143. 

CEsophagus,  20. 

Oils,  54,  57, 163 ;  cod-liver  oil, 

158.   See  Fat. 
Opium,  7. 
Osmazome,  142. 
Oysters,  142. 

Pancreas,  40. 

Pancreatic  j  uice,  23,  40, 82, 63. 

Paris,  water  of,  172. 

Paris,  Dr,  75, 130. 

Parker,  Mr,  187. 

Par  vagum,  10, 113. 

Pastry,  162. 

Pease,  146. 

Peevishness  from  fasting,  147. 
Pemmican,  87. 
Pepsin,  48,  50,53,59. 
Periodicity,  69. 
Peristaltic  motion,  33,  38, 62. 
Peritoneum,  27,  33. 
Perspiration,  11,  90,  92,  167, 

180, 181. 
Perth  penitentiary,  1G6. 
Piles,  internal,  102. 
Pneumogastric  nerve,]0, 113. 
Poison,  7 ;  in  water,  171. 
Poor,  mortality  of,  87,  93, 103, 

Potatoes,  132, 143,  149,  165. 
Precocity  of  miud,  104. 
Printers,  98. 

Prisons,  132, 141, 161,  164. 
Protein  compounds,  14, 57, 63,  ■ 

128,  140,  143. 
Prout,  Dr,  15, 64, 129 n.,  131  n., 

136. 
Puberty,  186. 

Purgatives,  33,  34,  99,  180,  et 
seq. 

Putrefaction  difl'ers  from  di- 
gestion, 49. 
Pylorus,  25,  55. 


Quantity  of  food,  84. 

Railway-labourers,  149. 
Reading  during  meals  impro- 
per, 19,115. 
Recruits,  111. 
Rectum,  32. 

Reid,  Dr  John,  10,  46, 113. 
Respiration,  14,  23,  33,  37,  38, 

54,  68,  85. 
Rhubarb,  33. 
Rice,  126, 143,  162. 
Richardson,  Sir  J.,  quoted, 

87,  178. 
Roget,  Dr,  quoted,  21,  91. 
Ross,  Captain,  8. 
Ruminating  animals,  16,19,25. 
Rush,  Dr  Benjamin,  147. 

Sago,  57,126,143,  153,  162. 

Sailors,  diet  of,  105. 

St  Martin,  Alexis,  41,  et  seq., 

15, 123,  176. 
Saliva,  18,  42,  45,  GO,  115. 
Salt  food,  12. 

Salts,  purgative,  31.  See  Pur- 
gatives, 

Sandras,  55. 

Sanguification,  23,  37. 

Sanguine  temperament,  120, 
138, 151, 160. 

Schwann,  58,  62. 

Scrofula,  153, 153. 

Scurvy,  105,  132. 

Sensibility,  morbid,  of  sto- 
mach, 31. 

Servant-r  iris,  97 

Shakspeare  quoted,  116,  147. 

Siesta,  111. 

Skin,  34,  69,  90,  180. 

Smith,  DrSouthwood,  30,104. 

Soldiers,  meuls  of,  74, 112. 

Soups,  54,56,  126,  140,  161, 170. 

Spallanzani,  50. 

Spices,  151. 

Spirits,  13,  15,  48,  61,  174, 178. 
Spittle.   See  Saliva. 
Spleen,  25. 

Sportsmen,  drink  of,  175. 

Starch,  14,  15,  63.  127. 

Stark,  Dr  William,  103. 

Starvation,  8(i,  103. 

Stays,  33,  38,  183. 

Stomach,  necessity  of,  3;  its 
relation  to  tlie  nervous  sys- 
tem, 7,  48,  54,  69,  110,  113, 
177;  described,  23;  course 
of  the  food  in,  27;  glands 
of,  44  ;  motions  of,  60 ;  its 
sympathy  with  the  rest  of 
the  body,  68 ;  need,s  repose, 
1.56;  etlects  of  spirits  on, 
48.  61,  176. 

Sugar,  14,  15,  63. 

Supper,  81. 


Swallowing,  20. 
Sweetbread,  40. 

Tapioca,  143. 

Tartar  of  the  teeth,  17. 

Tasso,  154. 

Taste,  11, 19. 

Tea,  56,  80,  168,  170. 

Teeth,  15. 

Temper  irritable  during  nun- 

ger,  117. 
Temperament,  adaptation  of 

diet  to,  119,  150,  160. 
Temperance  Societies,  176. 
Thirst,  5, 11,  167. 
Thomson,  Dr  R.  D-  132,  163, 

172. 

Thoracic  duct,  23,  36. 
Tobacco,  8. 

Tongue,  20;  foulness  of,  184. 
Training,  131,160. 
Travelling,  meals  during,83. 
Tunbridge,  water  of,  172. 
Turnips,  143. 

United  States,  eating  in,  76, 
94,  111,  145 ;  use  of  ice  in, 
169. 

Urea,  129,  140, 173. 

Valentin,  Monsieur,  49,  50, 

90,  91,  14,'.  150. 
Veal,  137,  ^39 ;  broth  of,  161. 
Vegetable  food,  25, 45, 46, 142, 

50,  52,  57,  126,  133,  et  seq., 

162,  180 ;  exclusive  use  of, 

108,  U.5. 
Vegetables,  waste  of  sul>- 

stance  in,  2;  nourishment 

of,  3,  4,  22. 
Vegetarian  sect,  145. 
Vermicular  motion  of  the 

bowels,  33,  38,  62. 
Villous  coat  of  stomach,  27, 

48;  of  bowels,  34. 
Vinegar,  49,  110. 
Vital  principle,  50,  63. 
Vivisection,  7. 
Vomiting,  21,  31,  33,  40,  46. 

Waste  of  tissues,  1 :  repair  of, 

13,  69,  h'4,  87. 
Water,  83,  132,  171. 
Wobcr,  20. 
Well-water,  171-4. 
Wheat  Hour,  143. 
Williams,  Dr,  158. 
Wine,  15,  165,  174. 
Woiverton,  impure  water  of, 

171. 

Workhonses,  87,  107,  141. 
Worms  in  the  bowels,  35,  46. 

Youth,  .appetite  and  diet  in, 
10,  81,  84,  89, 98,  iu6, 1S6. 
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